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DECLARATION STATEMENT - RECORD OF DECISION 

Site Name & Location: 

Stauffer Plant Site 
Site Registry Number: 932053 
Town of Lewiston, Niagara County, NY 
Classification Code: 2 

Statement of Purpose: 

This Record of Decision (ROD) sets forth the selected Remedial 
Action Plan (RAP) for the Stauffer Plant Site. This remedial action 
plan was developed in accordance with the Comprehensive Environment 
Response, Compensation and Li ab ii ity Act (CERCLA) of 1980, as amended 
by the Superfund Amendments and Reauthorization Act (SARA) of 1986, 
and the New York State Environmental Conservation Law (ECL). The 
selected remedial plan complies to the maximum extent practicable with 
Standards, Criteria and Guide! ines (SCGs) of the Federal and State 
environmental statutes and will be protective of human health and the 
environment. 

Statement of Basis: 

This decision is based upon the Administrative Record for the 
Stauffer Plant Site and upon pub! ic input to the Proposed Remedial 
Action Plan (PRAP). A copy of the Administrative Record is available 
at the New York State Department of Environmental Conservation, 
270 Michigan Avenue, Buffalo, New York and copies of the Feasibility 
Study and the PRAP are available at the Lewiston Public Library, 
305 South Eighth Street, Lewiston, NY. A bibliography of those 
documents, included as part of the Administrative Record, is contained 
in the ROD. A Responsiveness Surrmary that documents the public's 
expressed concerns has also been included. 

Description of Selected Remedy: 

The selected RAP will control further off-site migration of 
bedrock groundwater; will remove volatile organic contaminants from 
site soils and from the soils at the two disposal areas via Soil Vapor 
Extraction; will remove DNAPL from the bedrock at the northwest 
portion of the site; and will eliminate the release of potentially 
contaminated surface water runoff. The RAP is technically feasible to 
implement, complies with statutory requirements and is protective of 
pub 1 i c hea 1th and the environment. Briefly the se 1 ected RAP inc 1 udes 
the fol lowing: 
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a. Bedrock Groundwater Extraction with On-Site Treatment 

Groundwater extraction wells will be installed for hydraulic 
containment. The approximate well locations will be to the west 
and along the southern portion of the site. Stauffer will 
design, install and w~nitor a bedrock groundwater collection 
system to eliminate or minimize the discharge of hazardous 
constituents in the groundwater to the Forebay/Niagara River. 
Pumping tests will be conducted on each installed well and the 
extraction system design will be modified as required to obtain 
an inward gradient over the calculated capture zone. 

Extracted groundwater will be pumped to an on-site treatment 
facility located at the western end of the former plant site. 
The treatment facility will consist of a decanting unit for 
separating any collected DNAPL from aqueous phase liquids, an air 
stripping unit and If required, activated carbon filters. 
Following treatment, the water will be discharged to a regulated 
outfall. 

b. Soil Vapor Extraction 

An in-situ vacuum extraction system (IVES) will be installed. 
The IVES will consist of a network of vapor extraction wells 
arranged on a regular grid over the contaminated areas. Each 
well would be completed to the bedrock or to the top of the water 
table. 

Initially, a pilot test will be conducted. Vapor extracted 
during the pi 1 ct test wi 11 be directed to a carbon system, if 
necessary, prior to venting to the atmosphere. 

Data obtained from the pilot test will be used to determine the 
radius of influence, the approximate flow rate for the full-scale 
blower system, and the expected rate of cleanup. These parameters 
will be used to develop specifications for the actual number of 
wells required. 

c. DNAPL Extraction from Bedrock with On-site or Off-site 
Treatment. 

Monitoring well OW3-89, located in the northwestern corner of the 
site, will be pumped on a monthly basis or as required to extract 
any DNAPL collected in the well. The pumped DNAPL will be 
collected in 55-gallon steel drums. If frequent pumping of 
OW3-89 is required, a permanent low flow pump will be installed 
in the we 11. 
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d. Surface Water Drainage Controls Over the Plant Site 

The surface water drainage controls will include: 
o removal of the existing tile drains entering the drainage 

ditch along the southern perimeter of the site; 

o removal and/or blockage of the existing storm sewer system; 

o grading of the plant site with the exception of the existing 
building foundations to promote surface water runoff towards 
the south and east; 

o placing six inches of topsoil over graded areas and 
revegetating; and 

e. Monitoring Program 

A general site monitoring program will be developed and 
implemented for each remedial action. The monitoring program 
will include groundwater monitoring, surface water monitoring if 
necessary, seep sampling along the Niagara Gorge, air/water 
sampling of the overburden monitoring wells located to the 
northwest of the site, and monitoring of the in-situ vacuum 
extraction system. 

One additional overburden well may be installed to the north near 
the cemetery caretaker residence. Monitoring of the overburden 
wells to the northwest of the site will continue on a quarterly 
basis given that recent sampling results indicate the presence of 
site related compounds in soil gas samples taken from one of 
those wells. Addttional monitoring points and possible remedial 
measures may be necessary to the northwest of the site 
dependent upon further sampling results. 
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Declaration: 

The selected Remedial Action Plan will be protective of public 
health and the environment· and will meet State Standards, Criteria and 
Guide! ines (SCGs) and Federal Applicable, Relevant and Appropriate 
Requirements (ARARs) with the extraction of contaminants fran the 
overburden and the bedrock groundwater. The remedy will satisfy, to 
the maximum extent practicable, the statutory preference for remedi~ 
that employ treatment that reduces toxicity, mobility or volume as a 
principle element. 

.. z;/3/'12 
Date ' 

Michael J. O'Toole, Jr. 
Acting Deputy Co111nissioner 
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AITACHMEN'F I 

STAIJFFER PIAN!' SITE #932053 

Cost Estimates for the Selected Renedial Altema:tive 

Total Estilnated Estilnated O&M casts Estbnated 
Operable Selected Cost capital as Annual 
Unit Alernative (Present Worth) casts Present Worth O&M Costs 

SUrf surf ace IVES 2,876,000 l,300,000 1,576,000 102,000 
Soils Site & 
Disposal Areas 

SUrface Water SUrf ace Water 508,000 500,000 7,700 500 
Drainage Control Drainage 

Groun:iwater Extraction 3,481,000 96,000 3,385,000 220,000 
Extraction & Wells 
Treatment 

I:NAPL Extraction 138,000 8,000 130,000 8,400 
Extraction 
Off-Site 
Incineration 

1 

'IOI'AL 7,003,000 l,904,000 5,098,700 432,900 
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Attachment II 

RESPONSIVENESS SUMMARY 

Stauffer Plant Site 
Site. No. 932053 

Prepared by: 

New York State 
Department of Environmental Conservation 

July 1992 
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Responsiveness Sunmary 

A public meeting was held on April 30, 1992 at the Lewiston Town 
Hall in the Town of Lewiston, NY to discuss the results of a Remedial 
Investigation and Feasibility Study (Rl/FS) and to obtain corrments 
from interested citizens concerning the proposed remedial actions for 
the Stauffer Plant Site. In addition to the public meeting a one 
month public corrment period was available which closed on May 22, 
1992. No written corrments were received during the public comment 
period. 

Approximately 35 people attended the public hearing for the 
presentation of the Proposed Remedial Action Plan. This group 
consisted of four New York State personnel, a few local officials and 
general citizenry. From actual recorded questions and a review of the 
hearing record, thirty-three questions were answered. These questions 
and their written responses are presented below. 

1. 

2. 

Q. Why was the site reclassified to Class 2? 

A. Groundwater beneath the site is classified as GA. Class GA 
water is a source of potable water supply. As per 6 NYCRR 
Parts 700-705, 11Water Quality Regulations for Surface Waters 
and Groundwaters 11

, the groundwater has been affected by 
organic contaminants in excess of stated limits. Also, the 
Niagara River which is a Class AA water body, is a 

Q. 

border between the U.S. and Canada and receives contaminated 
groundwater from the site. The U.S. and Canada have 
agreed to mandatory reductions in contaminants entering the 
Niagara River. The conditions of these agreements are noted 
in the following: The 1987 Niagara River Toxics Management 
Plan, and the International Joint Commission, Great Lakes 
Water Quality Agreement of 1978, amended 1987. 

Can residential areas to north be sampled? Has there ever 
been any soil testing around the residences to the north? 

A. An overburden monitoring well (OW8-9l) was installed on the 
south side of Riverdale Road just east of Spring Street. 
Groundwater and air samples (soil gas) are taken from this 
well on a quarterly basis to monitor for the potential 
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3. 

4. 

5. 

6. 

7, 

8. 

Q. 

migration of contaminated groundwater from the site and for 
chemicals that may be volatilizing from the bedrock 
groundwater. Preliminary results from the March 1992 
sampling indicate chemicals were not present in the 
groundwater but were present in the soil gas. Continued 
monitoring at that well and any others that may be impacted 
is necessary. 

No soil testing has been done in this residential area as 
the soils would be expected to be uncontaminated as surface 
runoff from the site to this residential area has not been 
documented and the distance from the site is considerable, 
about 1/4 of a mile. Also, the overburden is very thin and 
does not support a year-round groundwater table. Water in 
the overburden migrates downward into the bedrock, thus the 
overburden groundwater plume is generally limited to the 
site (when water is present). 

Is any remedial work scheduled for the residential areas? 

A. No work is anticipated for the residential areas other than 
monitoring north of the site. 

Q. Will sanitary sewers to the north be checked? 

A. Sewer sampling to the north will be part of the design data 
collection portion of the Remedial Design plan. 

Q. Were Stauffer's sewers ever connected to the town lines? 

A. The s~nitary sewers probably were, however, they would have 
been taken out of service when the plant was demolished in 
1980. 

Q. Is there flow through the present site sewer system? 

A. Old storm sewers do exist at the site. Flow from this 
system goes to the Niagara Gorge via an outfall which is 
still regulated by the NYSDEC through a SPDES permit. 
Remedial plans will modify the entire site flow patterns to 
minimize or eliminate off-site migration of contamination. 

Q. Is infiltration a problem with the sanitary sewers near 
the old plant site? 

A. There is no information regarding this at the present time. 

Q. 

As noted in number 4, above the sewers will be sampled as 
part of the Remedial Design Plan. 

Why can't site surface drainage control be done now? 

A. Regrading of the site will be done as soon as possible. 
Design plans must be formulated, reviewed, and 
approved before implementation. Fortunately, there is no 
health threatening situation which calls for irrmediate work. 
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9. Q. Are overburden soils at the site virgin? 

A. Virgin or native overburden soil at the site is present 
under an average of 4.3 feet of fill material. This fill 
material consists of silt, sand and gravel with varying 
amounts of brick, slag, asphalt, stone concrete, wood and 
clay. The native soils consists of siit and clay Jacustrine 
deposits over a silty, sand and clay glacial till deposit. 

I 0. Q. What concerns are there near the homes regarding soil vapors 
coming from the site? 

A. During the field work at the site, which included borehole 
and monitoring well installations, air monitoring was 
conducted. The air monitoring was used to determine the 
amount of volatile organics which may be normally associated 
with the site and also associated with the above noted site 
activities. The results of the air sampling indicated very 
low levels of organic compounds at the site. These results 
were used in a computer model to predict the levels which 
might be found in the residential areas to the north. The 
results indicate that there is no impact on residential 
areas downwind of this site. During remedial construction, 
an approved air monitoring program will be in place to 
monitor potential impacts on residential areas. 

11. Q. Is vacuum extraction a proven remedial method? 

A. Yes it is. It is commonly used at petroleum spill sites and 
is presently being implemented at the Carborundum Company 
Site #932102 located in Wheatfield, Niagara County. 

12. Q. Are metals in groundwater a problem? 

A. Metals in groundwater at this site is not a point of 
concern. 

13. Q. Can DNAPL be treated on site? 

A. On-site treatment is possible. However, the amount 
regularly collected will probably govern the feasibility 
of on-site or off-site treatment. The remedial plans will 
study the feasibility of various treatment alternatives 
once volumes of DNAPL can be estimated. 

14. Q. Would DNAPL be considered a RCRA waste? 

A. DNAPL would be considered as a RCRA waste (i.e. hazardous 
waste) 

15. Q. Were any bedrock wells placed off-site? 

A. There are approximately 47 off-site bedrock wells associated 
with this project. Approximately 19 bedrock wells were 
placed on-site. 
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16. Q. How Jong before the project is complete? 

A. After the Record of Decision is signed a remedial work plan 
must be presented to NYSDEC for review and approval. Some 
remedial activity may begin in the field in 1992. Remedial 
construction should be complete by the end of i993. 
However, remedial effort in the form of bedrock groundwater 
extraction and treatment has been projected to last 30 
years. 

17. Q. Do you anticipate ever getting the site entirely cleaned up? 

A. Actual cleanup at the site includes extraction of volatile 
organics from site soils and from the bedrock groundwater. 
Site soils can be cleaned to acceptable levels in 
approximately 5 years. Bedrock groundwater purging is 
expected to last for 30 years. There are reassessment 
periods within the 30 year timeframe which will provide for 
review of remedial effort and results, and which will· 
provide a mechanism for readjustment of the remedial effort. 
At the present time it is expected that groundwater quality 
will be at or close to acceptable levels in approximately 30 
years. 

18. Q. After the cleanup is complete can new sewers be placed 
through the old plant site. 

A. Yes. However, proper health and safety procedures would 
need to be followed. 

19. Q. Was soil contamination found along the north side of the 
site? 

A. Each of the soil borings along the north property line came 
up clean. Soil contamination is confined to areas south of 
the north property line of the plant site. 

20. Q. Does water move straight down through the overburden? 

A. Yes it does. There is no overburden watertable present at 
the plant site. This indicates that water moves directly 
down into the bedrock beneath the site. 

21. Q. Where will remediated waste residue go? 

A. Waste resulting from the remedial effort may consist of 
extracted DNAPL and spent carbon. The DNAPL could be 
incinerated either on-site or off-site. The spent carbon 
likely would be sent off-site for incineration or 
regeneration. If wastes are treated on-site the proper 
permitting requirements would need to be met. If wastes 
are treated off-site, a properly permitted waste handling 
facility would be used. Such a facility has not yet been 
chosen. 
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22. Q. Have you decided on a site for incineration of collected 
DNAPL? 

A. As noted in Question #21, a facility has not yet been 
chosen for off-site incineration of DNAPL. 

23. Q. Regarding capping of the site, does the presence of black 
topped areas make a difference on capping of the site? 

A. The asphalt areas likely will be broken up and regraded 
prior to capping of the site. 

24. Q. There was a well on the southwest portion of the plant site 
that was to be used for cooling water, but because of sulfur 
in the water the well was capped. Is there evidence of this 
wel I? 

A. Not to our knowledge. Any help in locating this well would 
be appreciated. 

25. Q. Has Stauffer voluntarily supplied all pertinent information 
about the site. 

A. Stauffer has been very cooperative in regards to their 
dealings with DEC, Region 9 personnel. 

26. Q. What is the price of work completed and projected work? 

A. Work completed to date includes initial studies by the 
New York Power Authority (NYPA) in 1984 and 1986 and the 
most recent work completed by Stauffer in 1992. This 
combined work effort probably has cost between I and 2 
mi 11 ion dollars. 

27. Q. 

Projected remedial cost have been placed at approximately 
7 million dollars for the life of the project. 

How much is the taxpayer paying? 

A. Very little. Essentially any state monies expended are for 
salaries for the project coordinators for both DEC and DOH 
and a few support staff. Much of this money is remanded 
back to DEC through the Orders on Consent for both the 
Rl/FS and the Remedial Action. 

28. Q. Regarding groundwater pumping, since it is projected to 
last 30 years, what happens after 30 years? 

A. Through the Feasibility Study, the remedial effort has been 
projected for 30 years. If the remediation is not 
complete at 30 years continued remedial effort will be 
necessary unless Stauffer can show cause for discontinuance 
of the remedial effort. 
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29. Q. What happens if, in 10 years, Stauffer says they have pumped 
enough. Will the State or Town of Lewiston have to pick up 
the cost? 

A. DEC policy requires that each remedial program be reassessed 
at least every five years. However, with a properiy 
operating remedial program reassessment can be done quite 
easily on a more frequent schedule say each 2-3 years. If a 
responsible party wants to discontinue remedial efforts on a 
particular aspect of the program, they would need to show 
the basis for such a request. Court litigation could lead 
to enforced responsibility on the part of the responsible 
party or possibly a take over of site remediation by the 
Superfund Program. 

30. Q. Has a perpetual bond been provided by Stauffer to guarantee 
continued remediation if necessary? 

A. A bond has not been provided. There is no such legal 
requirement at this time. 

31. Q. Who chose the consultant to oversee the project? 

A. The responsible party for the site chooses their own 
consultant. However, all remedial plans must be approved 
by a New York State licensed professional engineer. 

32. Q. Who is the consultant? 

A. Conestoga-Rovers, Inc. did the Rl/FS work for Stauffer. 
There is the possibility that another consultant may do the 
actual remediation. 

33. Q. Will there be another public hearing or information meeting? 

A. A public announcement will be made regarding the Record of 
Decision. This will be followed by a general mailing 
informing the public as to the actual start of field work 
and what can be expected. Future meetings may be held if 
public interest warrants. 
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I. SI'IE IDCATICW AND IE>rnIPrICW 

'!he fonner Stauffer Chemical Plant site (stauffer) is located in the 
southwestem portion of the Town of Lewiston, New York (Figure 1). It 
lies imnediately north of the New York Pc1Ner Authority's (NYPA) power 
plant foreba.y, east of the Niagara Gorge arrl inmediately south of the 
Riverdale cemetecy (Figure 2) • '!here are two associated disposal areas 
approximately 500 feet east of the old plant site which are located on 
vacant (NYPA) property arrl which were used for disposal of site related 
debris. 'Ihese two areas total approximately 1 1/2 to 2 acres arrl are 
covered with topsoil arrl vegetated. 'Ihe old plant site covers 
approximately 20 acres arrl is presently vacant larrl enclosed by a chain 
link fence. 

General surface topography arourrl the site is somewhat flat with a 
gradual slope (approximately 1-2%) to the south toward the foreba.y. 'Ihe 
actual plant site is quite level arrl consists of concrete arrl a.siilalt 
areas (fonner builc:lin;Js arrl roadways) arrl grassy areas. 'Ihree old 
railroad lines remain in place arrl IIDSt of the stonn sewer lines are 
still intact. A SPDES pennit (#NY0001651) remains in effect which 
ioonitors site stonn water flCM to the lower Niagara Gorge. All other 
service utilities to the plant site had been discontinued when the plant 
was razed in 1979-80. 

Geology at the site is defined by a somewhat thin overburden which 
consists of miscellaneous fill material overlyin,} native 
glacio-lacustrine silts, sarrl arrl clay. '!he overburden ranges from zero 
feet near the foreba.y wall to 20 feet thick. 

'Ihe fill at the two fonner disposal areas ranges from 8 to 17 feet thick 
arrl overlies native clays arrl silts with a thickness of 1 to 2 feet. 

'Ihe fill arrl native overt>urden soils at the site are generally dry to 
iooist. '!here is no discernible overt>urden groun:iwater table at the site. 

Bedrock directly beneath the site is the I..t:x::kport Dolomite. Its 
thickness ranges from 45 feet to 75 feet. It is urxierlain by a series of 
shale, limestone arrl sarrlstone bedrock units which make up the Clinton 
arrl Medina Groups arrl the Queenston Fonnation. 'Ihese units are exposed 
in the Niagara Gorge to the west. 'Ihe lower Niagara River which is at an 
elevation difference of approxinlately 325 feet belCM the site flows at 
the elevation of the Queenston Fonnation. Bedrock groun:iwater flCM is 
generally southwest toward the foreba.y arrl the lower Niagara River. 

I.arxl use within a one mile radius of the site is presented in Figure 3. 
Residential areas within this zone consist priniarily of sin,}le family 
units. No residential areas exist adjacent to the site. All 
residential units are serviced by public water supply. 

- 1 
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II. Sl'IE HISR:RY 

A. Fran 1900 to 1930, portions of the land TON owned by Stauffer were owned 
and used by the Titanitnn Alloy Manufacturin;J carpany, the American 
Magnesium Corporation, and the Niagara Smeltin;J carpany. Little has been 
leanied about the activities of these companies at the site. 
According to data funrished by Stauffer, their plal'lt produced carl:>on 
tetrachloride and various metal chlorides fran 1930 to 1976. '!he primary 
organic chemical feedstock was carbon disulfide which was reacted with 
chlorine to produce carbon tetrachloride and sulfur chlorides. A 
pesticide intennediate, parachlo:rothiq:henol, was produced fran 
chlorobenzene and the sulfur chlorides. In addition, methylene chloride 
and tetrachlo:roethylene were brought into the plant in bulk and 
repackaged. '!he plant ceased operations in 1976 and was razed in 1980. 
On NYPA property immediately east of the chemical plant, staUffer used 
two sites for disposal of generally inert materials includi.rg broken 
concrete, graphite, san:l, sulfur, wood pallets, various metal oxides, and 
plant road and yard sweepin;Js. 'Ihese two disposal sites are no longer 
active. 

In 1987,a subsidiary of the Stauffer Management Conpany acquired the site 
as a result of the divestiture of Stauffer Cllemical canpany. 

B. Previous Investigations 

In 1980, the NYPA began studies necessary to prepare an application to 
the Federal Energy Regulatory Commission (FERC) for expansion of the 
existin;J Robert Moses Power Plant which is southwest of the StaUffer 
site. At that time, the proposed Robert Moses Plant expansion included a 
portion of the western side of the Stauffer property. Since 1980, the 
NYPA has corxiucted two investigations of the Stauffer site and the 
immediate area to investigate proposed expansion plans for the Robert 
Moses Power Plant. 'Ihese studies included the investigation of the 
presence of StaUf fer-associated canpourrls in the soils and grourrlwater 
near the proposed expansion areas. '!he results of these investigations 
were presented in two reports entitled, ".AR;>lication for Ame.njrrent to 
License, Federal Energy Regulatory Commission, Apperrlices 13 and 14 
November 198411 (Bechtel 1984) and "Niagara Power Project Expansion, 
Report of the Cllemical Contamination Field Investigation Corrlucted in 
1985 - 198611 (Bechtel 1986). '!he investigations determined that "same 
soil and g:rourrlwater contamination had occurred and that sarre volatile 
organic c:x:mpxll'rl (VOC) contaminants were migratin;J in the grourrlwater 
system". 

1. Bechtel 1984 ! Report 

'!he (Bechtel 1984) field investigation was initiated in October 1982. 
'!he elements of that investigation are presented below. 

- 2 
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a. Grourrl Penetrating Radar (GPR) 

A detailed sw:vey was corrlucted across the western one-third of the 
fomer plant site, both inside am outside of the perimeter fence 
am at the two inactive disposal areas. 'lhe sw:vey attempted to 
located buried abjects which might interfere with or present safety 
hazards during proposed drilling. GPR penetration typically was 
less than 10 feet due to the high con:luctivity of the soils in the 
area. 

b. Soil Borings 

A total of eighty-eight soil borings were drilled at am arourrl the 
site am at the two disposal areas (Figure 4). Continuous soil 
sanples were collected for a total of 780 feet of sanple. Choice of 
chemical analysis was based on site related carnpourrls; waste 
products which were EPA or NYSDEC designated hazardous wastes; or 
carnpouros which aid in the determination of the rate am direction 
of groundwater rrovement. (See Table 1. for analytical parameters am 
Figures 4 & 5 for locations or refer to the RI report for extensive 
analysis). 

c. Monitoring Wells - Bedrock 

'Ihirty-seven of the eighty-eight soil borings were exterrled down 
into bedrock am completed as bedrock monitoring wells. '!he deepest 
screened intei:val exterrled to 84. 5 feet in depth which is into the 
lower I.ockport Fonnation. F.ach well was installed to measure 
hydraulic heads, detennine hydraulic properties am for the 
collection of groundwater samples. (See Table 1 for analytical 
parameters am Figure 4 for locations) . 

d. Seep Sampling 

A total of 19 seepage samples were obtained from 22 proposed 
sanpling points. Six of these sanples were obtained from the north 
forebay wall of the NYPA. Twelve sanples were collected from alon;J 
the east wall of the Niagara Gorge inunediately west of the Stauffer 
Site. One sanple was collected from a drainage ditch at the west 
en:i of the Stauffer Site. (See Table 1 for analytical parameters 
am Figure 4 for locations). 

'!he Bechtel 1984 study f ourrl that soil am groundwater contamination had 
occurred by reactants, products am other materials derived from the 
Stauffer Plant. Soil contamination by organic chemicals was fourrl at 
three locations in excess of 200 ppn. Soil contamination by lead or 
antimony in excess of backgrourxi was fourrl at 12 locations. Groumwater 
contamination was f ourrl to be substantial alon;J the western portion of 
the Stauffer site. 

- 3 
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2 o Bectrt:el 1986 I Report 

For design arxi en:Jineer:in:J reasons, the Robert M::>ses expansion was to be 
relocated to the west arxi southwest of the Stauffer Plant Site. Based on 
findin;Js of the Bechtel 1984 report, further studies were initiated for 
the deeper bedrock fonnations at the alternate expansion site. 'lhese 
studies included: 

a. Magnetic Gradiometer SUrvey 

'lhe magnetic survey was con:lucted west, inunediately south arxi at the 
southeast conier of the old Stauffer Plant Site. Limited survey 
work was also corrlucted along the western edge of the two disposal 
areas arxi further east at the Iewiston Pl.mp Generat:irg Plant. 'lhe 
survey was used to detennine the possible presence of buried 
metallic abjects, pipes, or utilities. 'lhe results in:ticated that 
the area is somewhat magnetically noisy, possibly due to the 
proximity to the pcMer facility arxi associated transmission lines. 
'lhe survey did, however, verify the non-existence of any 
concentration of buried debris such as metallic dnnns. 

b. Soil Borings 

A total of sixty soil borin;Js were drilled south arxi west of the old 
Stauffer Plant site. continuous soil samples were collected for a 
total of 660 feet of sample. Soils were analyzed in the field us:irg 
a portable gas chramatograph (GC). Field analysis examined all the 
GC peaks which would came fram the volatile organic canpounjs (VOC) 
analyzed for in samples which were sent to the laboratocy. Based on 
GC results, approximately forty soil samples were sent to a 
laboratocy for further analysis. Table 2 in:ticates the parameters 
which were analyzed for alorg with the methcxl of analysis. Figure 5 
in:ticates the locations of the soil bor:irgs. 

c. Monitoring Wells - Bedrock 

Approximately eighteen additional m::>nitor:irg wells were installed to 
provide m::>re data from the deeper bedrock fonnations. 'lhese wells 
were installed in the lower I.ockport Fonnation, the 
I.J::x::kportjRocll.ester Fonnation contact, the Rochester Fonnation, the 
Iron:lequoitjReynales Fonnation contact, the Grimbsy/Power Glen 
Fonnation contact arxi within the Queenston Fonnation. 'lhe deepest 
screened interval was set at approximately 450' below the elevation 
of the old Stauffer Plant site. rue to inadequate water volume, the 
deepest sampled interval was at 213 feet below groun:i level. Table 
2 in:ticates the parameters analyzed for arxi Figure 6 in:ticates the 
locations of the m::>nitor:irg wells. Penneability test:irg was also 
corrlucted at each well. 

'lhe Bechtel 1986 study showed that soil contamination (>l ppn, organics) 
was fourxi at four limited areas south arxi west of the Stauffer Plant 
site. '!his amounted to approxirnate~.y 300 cubic yards of soil. 
OVertJurden groun:iwater was not encountered. However, bedrock groun:iwater 
beneath arxi west of the Stauffer Plant site was fourrl. to be contaminated 
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with several volatile organic cornpourrls with concentrations up to 510 
RE· 'lhese contaminants were fourxl in all bedrock units sampled. 

SUbsequent to these investigations and based upon their f imings arrl the 
changing economic/energy situation, NYPA abarrloned all proposed expansion 
work in the area of the Stauffer Plant site. '!he expansion would ncM be 
concentrated at the Lewiston Pump Generating Plant considerably 0 "\st cf 
the stauffer Plant site. 

3. In September 1986, Stauffer Chemical Company arrl DEC met to djSoJSS the 
plant site situation. In 1987, a subsidiary of the Stauffer Management 
Conpany acquired the site as a result of the divestiture of Stauffer 
Chemical Cornpany. Since then, the stauffer Management Conpany contracted 
with Conestoga-Rovers and Associates, Waterloo, Ontario, canada, to 
develop a work plan for further investigations at the site. '!his work 
plan was approved by the DEC in May 1988. SUbsequently, on December 22, 
1988, a Consent order was executed between the NYSDEC and Stauffer for 
development and implementation of a Rena:Iial Investigation and 
Feasibility Study (RI/FS) • '!his work was done with oversite from DEC 
Region 9 personnel between August 1989 and April 1990. 

To finalize the RI, a "SUpplemental r:ata Collection Plan" (SDCP) dated 
November 1990 was developed and approved with field work being done in 
Marcil arrl April of 1991. Along with previously gathered NYPA data, the 
results of the RI and the SDCP are contained in a report titled "Final 
Site Investigation Report, Stauffer Management Company, April 1991". 

4. '!he elements of the Final Site Investigation Report include: 

a. Site-Specific Parameter List (SSPL) 

From the inf onnation gathered during the 1984 and 1986 NYPA 
investigations, a list of parameters was established which typically 
were fourxl and which are site related. '!his Site-Specific Parameter 
List (SSPL) (Table 3) was used during sampling of approximately 75% 
of the sampling points at the site. '!he remaining 25% of the 
sampling points were sampled for the full USEPA Contract laboratory 
Program (CLP) Exhibit c Target Compourd List (TCL) organics arrl 
Target Analyte List (TAL) metals. 

b. Radioactivity survey 

Because slag possibly containing low levels of radioactivity was 
believed to have been used on site, readings were taken for 
backgroun:l (0.02 to 0.04 mRemjhr) and during all overl:>ur:den drilling 
operations. Readings at the boreholes ranged from O. 05 to O .15 
mRemjhr which is well below the 1. o mRemjhr action level. 

c. Soil Borims 

Twenty-nine soil borings were drilled within the fenced site 
bouOOary and ten boreholes were drilled at the two Disposal Areas. 
Site soil borings are noted on figure 7 while the Disposal Area 
borings are noted on figure 8. 
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d. Monitoring Well Installations 

Six new bedrock wells were installed to further define bedrock 
hydrogeologic con:litions at areas not previously investigated. One 
overburden well was installed on site while three were installed 
northwest of the site to assess grourdwater quality toward the 
residential area (Figure 9). Where overburden grourdwater was 
absent, borehole air samples were taken. 

e. rNAPL Testi.m 

Twelve IIDnitori.rg wells which contained the highest contaminant 
concentrations were tested for the presence of dense non-aqueous 
piase liquid (I:NAPL) • 

f. seep am SUrface Water Samplllp 

Seep am surface water was sampled based upon noted seepage at the 
time of inspection. Sampli.rg was conducted alo1"X3' the NYPA Forebay, 
the Niagara Gorge am at the fonner plant site. Many of these 
locations coincided with previously sampled locations (see 
Figure 10). 

III. aJRRENT srA'IUS 

A. Remedial InvestigationjSUpplementacy 03.ta Collection Plan 

'!he Remedial Investigation (RI) was designed to finalize investigations 
previously conducted by NYPA. lacking from previous 'WOrk was a corcplete 
characterization of site soils am disposal area soils. Also lacki.rg was 
the vertical definition of bedrock grourdwater contamination. With the 
RI finally corcpleted, the Risk Assessment am Feasibility Study were 
concluded. 

Of prirnai:y concern at this site are volatile organic ca.npoun1s 
predaninantly those used duri.rg plant operations. For this reason, a 
Site Specific Parameter List (SSPL) of eight ca.npoun1s was established to 
better characterize contaminant movement am extent (Table 3) • In many 
instances, new sampli.rg points or questionable sampli.rg points were 
subjected to full TCiylTAL analysis. '!he RI is a corcpilation of 
inf o:rmation obtained from previous NYPA 'WOrk am from 'WOrk conducted by 
Conestoga-Revers Associates for Stauffer. A total sununary of analysis 
was corcpiled from on-site am off-site sampli.rg of soil bori1"X3's, 
overburden am bedrock grourdwater, seep am surface water points am 
stonn sewers. 

As noted earlier, the Stauffer Plant site is situated directly north of 
, the NYPA Forebay Canal am just east of the Niagara River Gorge. '!he 
""' surficial deposits consist of fill material over glacio-lacustrine 

overburden. Average combined thickness of the surficial deposits is 
approximately 10 feet. rue to the proximity of the site to the Forebay 
Canal, there is no permanent grourdwater table within these surficial 
deposits. '!he average water elevation within the adjacent Fore.bay Canal 

- 6 

SMC-789 0882



is approximately 50 feet below the grourrl surface at the site 
(Figure 11). Of the four overburden wells installed, only two had 
sufficient water for sampling. '!he sanpled off-site well (CM 8-91) was 
free of contamination. '!he one on-site well (CM 7-89) had volatile 
organics with a high of 160 ppn for ccu::bon tetrachloride. For the two 
off-site wells with insufficient water, soil air sanples were obtained. 
Both wells were free of contamination. With the general absence of an 
overburden groun:iwater table, contamination within the overl::Jurden appears 
to be confined to the Stauffer Plant site and the two Disposal. Areas. 

Additional soil boring at the site and at the two Disposal Areas 
imicated the presence of site related cc::anpoun:1s. '!he northwestern 
portion of the site contained the highest concentrations with cc::anpoun:1s 
such as ccu::bon tetrachloride, tetrachloroethene, and chlorofonn at 
concentrations up to 37 ppn, 7.1 ppn and 13 ppn respectively (Tables 4 & 
5). 

At the two Disposal Areas, maximum soil concentrations were ccu::bon 
disulfide at 34 ppn, tetrachloroethene at .130 ppn, ccu::bon tetrachloride 
at 3. O ppn, methylene chloride at 10 :r.pn, and chlorofonn at 2. O :r.pn. 
Silver, magnesimn, and antirrony were also reported at elevated levels 
(Tables 6 & 7). 

'!he bedrock at the site is a thick sucx::ession of sedimentary rocks. '!he 
dip or angle of bedding is toward the south at approximately 40 feet'per 
mile. '!he stratigraphic section beneath the site is presented in 
Figure 12. 

A rn.nnber of hydrogeologic units have been identified at the Stauffer 
site. rue to the proximity of the site to the NYPA Forebay canal and the 
Niagara Gorge, it is believed that natural stress relief within the 
bedrock and distw::bance f ram construction of the NYPA Power Plant have 
produced more vertical hydraulic connections then ordinarily found in the 
bedrock. '!his is evidenced by the firrlings of site related chemistcy at 
depth below the site. 

'!he RI has found that there are four main bedrock hydrogeologic units at 
the site. 'Ihese units and their hydrogeologic flow characteristics are 
presented in Table 8. As noted in Table 8, groun:iwater flow is to the 
south and southwest toward the Forebay canal and the Niagara Gorge 
respectively. '!he lower bedrock units at the site were found to be very 
low yielding with respect to groun:iwater movement. 

'!here are four major features which influence the hydrogeologic system at 
the site. 'Ihese are the Niagara Gorge, the NYPA Forebay, a grout curtain 
installed in the bedrock for the power plant, and two drainage tunnels 
beneath the NYPA Power Plant (Figure 13) • '!he Niagara Gorge~ the NYPA 
Forebay, and the two tunnels each act as discharge zones for both shallow 
and deep bedrock water bearing zones. 

'!he location of the bedrock grout curtain is such that it inhibits the 
movement of groun:iwater to the three discharge features noted above. '!he 
effect is to maintain a pool of contaminated bedrock groun:iwater 
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to the east arrl north of the grout curtain which is the area directly 
west of the stauffer site. 

'!his is evident when lookin;J at concentrations of Total Volatile Organics 
in the bedrock beneath arrl to the west of the Stauffer site (Figures 14 & 
15). Values as high as 317,000 ppb (W-17); 55,000 ppb (IR-2); 1,318,000 
ppb (CM 3-89); 53,400 PJ.i:> (IR-49); arrl 111,000 ppb (GFG-51, 1986) have 
been fourrl in the I.Dckport, IDckportjRochester, Rochester, Reynales arrl 
Medina Fonnations respectively. (In::lividual well analysis are contained 
in the RI.) 

On the west arrl south side of the grout curtain, Total Volatile 
concentrations are orders of magnitude le7Ner as measured in Gorge Face 
arrl Fore.bay Seeps (Figure 4 & Table 9). Highest Total SSPL, Total 
Organic values noted at the Gorge Face Seeps arrl Fore.bay Seeps are 
358 ppb (G-1) arrl 27 ppb (F-4) respectively. 

SUrface water sampling irrlicates a high of 4,740 ppb of Total SSPL 
Volatile Organics at (S-3), (Table 9). 

OJring the SUpplerrental r:ata Collection Program, two wells (CM 3-89 & CM 
7-89) were fourrl to contain Dense Non-Aqueous Rlase Liquid (rnAPL). 
Analysis at (CM 3-89) irrlicates Total Organic Colrp:>urrls at 531,000 pp:n. 

B. Health Risk Assessment (RA) 

In preparing the RA, Stauffer identified site related chemicals in the 
grounjwater beneath the site, in the subsurface soils arrl in the surface 
water adjacent to the site. Based on the data collected during the RI, 
it has been concluded that the chemicals of concern at this site consist 
of the previously identified SSPL compourrls (Table 3) • 'Ihe primary 
chemicals of concern, based on frequency of detection, reported 
concentration arrl toxicity are carbon tetrachloride, tetrachloroethene, 
chlorofonn arrl benzene. Trichloroethene arxi methylene chloride are also 
suspect carcinogenic chemicals at the site. 'Ihe major transport 
mechanism is via the grourrlwater. Other potential transport mechanisms 
include surface water :runoff, sewer system flow to the west, arrl air 
transport of volatiles from site soils. 

Potential exposure pathways identified at the site include: 

1. Groun:iwater to the Niagara River/Fore.bay: 

- Drinkin;J water 
- swinuning 
- Ingestion of fish 
- Envirornnental exixsure to fish arrl wildlife 

2. Groun:iwater seeps on the gorge face: 

- Dennal contact by f ishennen 
- inadvertent ingestion of soil/water by f ishennan 
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3. SUrface water: 

- Dennal contact by children wactin;J 
- Inadvertent ingestion of water during play 

4. Ambient air: 

- Inhalation by residents or site Workers 

5. SUbsurface soils exposed on surface: 

- Dennal contact 
- Inadvertent ingestion 

As noted earlier in the sununary, an ovei:burden grourrlwater regime does 
not exist at the site. Risk scenarios were then developed for the 
remaining exposure pathways. 

Potential exposure scenario$ were developed fran USEPA documents entitled 
"Risk Assessment Guidance for SUperfun:i" arrl "Exposure Factors H'ar¥fuook". 
In developing potential risk scenarios the m::st conser.vative assunptions 
were enployed. 

[NOI'E: In general, regulatory agencies in the United states have not 
established a unifo:nn cancer risk level for distinguishing between risks 
which are deemed acceptable arrl those which may be of concern. 'Ihe EPA 
has g~ly considered risks in the ~e of one in ten thousam 
(1 x 10 ) to one in ten million (1 x 10 ) to be accept:a,e~e, arrl has 
recently adopted a risk level of one in a million (1 x 10 ) as a "point 
of departure" for selecting the risk level that will be considered 
acceptable (EPA 1990)). 

Estimated risk associated with potential exposure to non-carcinogenic 
chemicals is expressed as the ratio of the estimated exposure to the 
smallest exposure that might possibly cause adverse effects. 'Ihe ratio 
is called a Hazar:d rm.ex. A hazar:d Wex greater than one indicates that 
adverse effects may be possible while a value less than one means that 
adverse effects would not be likely to cxx:::ur. 

For the exposure scenarios developed, it was fourrl that the ~ti.mated 
lifetime cancer risk ranged !5?111 five in one billion (5 x 10 ) to two in 
one hunlred thousam (2 x 10 ) which is below the range of risk noted 
above. 'Ihe Hazar:d rm.ex values for non-carcinogenic risks were well 
below LO, the level of concern. 

'Iherefore, 'Ihe RA indicates that under existing corrlitions 
potential exposure to chlorinated ~ via airtx>m pathways, 
contact with soils at the site or contact with grourrlwater seeps 
at the Niagara Gorge does not pose any significant threat to 
human health. Grourrlwa.ter in the affected area is not used for 
domestic purposes arrl there are no hemes with private wells or 
baserrents located in the affected area. Consequently there is no 
estimated risk applicable to local residents. 
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IV. ENFORCEMENI' srA'IUS 

Under Article 27 of the Envirornnental Conservation raw (ECL) entitled 
"Inactive Hazardous Waste Disposal Sites", the (NYSDF.C) and the Stauffer 
Management a:mpmy entered into an Order on Consent, (Iroex 
#B9-0l37-86-04). 'lhe Order was signed by Ct'mnissioner 'Ihanas c. JorlinJ 
on December 12, 1988. '!he Order essentially stiPJ].ates that stauffer 
will develop and inplement a Remedial Investigation and Feasibility Study 
for an Inactive Hazardous Waste Disposal Site. 

A seco:rxi Order on Consent is beinJ negotiated for the develq;:ment am. 
inplementation, IOC>nitoring am. maintenance of the selected remedial 
alternative. A draft Order was initially presented to Stauffer on 
October 31, 1991. 

V. GOAlS FOR 'lHE REMEDIAL ACTIONS 

'!he overall goal of site remediation is to.ensure the protection of htman 
health and the envirornnent. '!he remedial objectives of this program are 
to: 

1. Eliminate or :minllnize the discharge of hazardous constituents in the 
groundwater to the ForebayjNiagara River. 

2. Reduce concentrations of hazardous constituents within soil am. 
groundwater with time to acceptable State am. Federal levels 
consistent with the anticipated use of the property. 

3. Minimize the potential htman contact with waste constituents in 
soils, surface water am. seeps. 

4. Minimize the potential exposure of 1N0rkers am. nearby residents to 
chemicals via air pathways. 

5. Minimize the need for future remediation am. operation and 
maintenance activities. 

6. Eliminate or :minllnize risks or inpacts to natural resources. 

Remedial action objectives have been developed in the RI to be protective 
of human health am. the envirornnent for all exposure pathways am. to 
canply with applicable Staro.ards, Criteria and Guidelines (Sm's). '!he 
requirement for groundwater remediation is driven by sa:;s which include 
requirements of the 1987 Niagara River Toxics Management Plan (NRIMP) am. 
the International Joint Corranission (LJC), Great lakes Water Quality 
Agreement of 1978, amerrled 1987. NYSDEC remediation goals are to attain 
New York state groundwater staro.ards throughout the contaminated plume. 
However, recent data from various groundwater remediation programs has 
docmnented the difficulty of achievinJ restrictive groundwater staro.ards 
at and near contaminant sources. Consequently, control over the flow of 
groundwater, that is - to maintain an inward gradient to the extent 
practicable, will be a remedial goal. Realization of this goal through 
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ilrplementation of the p:ropose:i remedies watl.d prevent a:r;proximately 96 
percent of site related campourrls fran readlirg the Niagara River. 

sa:;s are categorized as chemical-specific, location-specific an::l 
action-specific. <llemical specific sa:;s for the site potentially ai;:ply 
to soils, surface water, groun::lwater an::l air. CUrrently, there are no 
stamards for soils. However, the DEC technology section has :reviewed 
pertinent data on soils an::l has concluded that a cleanup goal of less 
than 10 ppn for total volatiles in soils may be acceptable. Table 14 
presents suggested soil cleanup goals for the SSPL campourrls. Site 
Specific Parameter maximum contaminant levels {MCI.s) have been 
established for groun::lwater an::l surface water {Table 10). sa:;s for air 
are provided in (Table ll). 

I.oca.tion-specific sa:;s at this site ai;:ply to streams or rivers an::l to 
national wild, scenic or recreational rivers. 'lhe potential New York 
state sex; is, use arrl Protection of waters { 6NYCRR Part 608) • 'lhe 
corresporrling federal sa:;s include, Fish arrl Wildlife Coordination Act 
(40 CFR 6.302), arrl Wild an::l Scenic Rivers.Act [40 CFR 6.302(e)]. 

Action-specific sa:;s which might regulate various remedial alternatives 
are noted in Table 12. 

VI. SUMMARY OF '!HE E.VAIIJATION OF REMEDIAL ALTERNATIVES 

'!he Feasibility Study has taken into consideration regulations 
established by the State arrl Federal govennnents which deal with the 
remediation of inactive hazardous waste sites. As such, it is required 
that the selected remedial alternative for a site be protective of hmnan 
health arrl the envirornnent, cost effective, arrl comply with statuto:cy 
requirements. 

A. Screenirg of Alternatives 

A mnnber of tec.hnologies arrl process options were screened based upon 
effectiveness in accomplishing the previously stated remedial objectives. 
Table 13 presents eleven response actions preliminarily screened which 
deal with site soils, groun::lwater, surface water, arrl rnAPL. 

Further screenin;J of tec.hnologies arrl process options provided the 
following renalial alternatives: 

1. Description arrl Screenirg of Remedial Alternatives for SUbsurface Soils 

a. No Action - '!his would require no additional action other than 
ironitoring following the RI/FS. 

b. Institutional Controls - Deed restrictions arrl access control to 
selected areas of the site. 

c. Partial cawing - Placement of a cap over areas T-4, A, B an::l c 
{Figure 16). '!his cap might be a RCRA cap; a clay cap consistent 
with NYSDEC starrlards; or asphalt/clay cap. 
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d. Excavation/ConsolidationjCa:PPim - Excavation of potentially 
contaminated soil fran areas B, c and T-4, and placement in area A. 
Area A would then be capped with an asphalt/clay cap or a ~ cap. 

e. ReJooval/On-site Treatnv:mt/Disposal - Excavation of a.wroximately 
75,000 cubic yards of potentially contaminated soil and treatnv:mt 
using one of the following: land faming, vacuum extraction, low 
te.q>erature thennal extraction, incineration or solvent extraction. 
'!he treated soils would then be disposed on site in an 
environmentally sourxi manner. 

f. cappioo Area A;:Removal Fram Areas B. C and T-4 With Off-Site 
Incineration - Excavation of a.i=proximately 18,000 cubic yards of 
soil fran areas B, c and T-4 with transportation to an off-site 
facility for incineration. Area A would be capped with either an 
aS};ilalt/clay cap or a ~ cap. 

g. caooioo Area A/Remoyal From Areas B, c and T-4 With Off-Site 
Disposal Essentially the same as above except that some on-site 
pretreatnv:mt prior to off-site landfilling may be :necessary. Types 
of on-site treatment were previously stated in (e) above. 

h. In Situ Vacuum Extraction - Installation of a system of shallow 
overt:iurden soil gas extraction wells into each of the four 
identified soil areas. A vacuum would be exerted on each well to 
irrluce air flow through the soil, striwing volatile organics fran 
the soils. '!he captured organic vapors could be emitted directly to 
the atmosphere or directed through activated camon canisters. 

2. Description and Screening of Remedial Alternatives for Groundwater 

a. No Action - No additional actions other than monitoring following 
completion of the RI/FS. 

b. Institutional Controls - Restricting the grourrlwater to non-potable 
uses both beneath the site and downgradient of the site. 

c. Groundwater Extraction/On-Site Treatnv:mt/DischaJ:ge to :EUIW -
Installation of awroximately three to eight grourrlwater extraction 
wells west and alon.;r the southern portion of the site. Well depth 
will be to the lower contact of the Rochester Shale. Extracted 
water would be treated on site by carbon adsorption, air striwing, 
aeration, UV oxidation or biological treatnv:mt. Treated water would 
be discharged to the Town of Lewiston sewage treatnv:mt plant. 

d. Groundwater Extraction/On-Site Treatment/DischaJ:ge to Groundwater on 
Site - 'Ibis alternative is the same as (c) above except that treated 
water would be discharged back to grourrlwater by a recharge porn or 
injection wells east of the site. 

e. Groundwater Extraction/On-Site Treatment/DischaJ:ge to SUrface Water 
'Ibis alternative is the same as (c) and (d) above except that 
treated water is discharged to a surface water location. A SPDES 
pennit modification would be necessary. 
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f. Grourrlwater Extraction/On-Site Treatlnent/Disposal/Ex:terd Grout 
curtain - Extension of the grout curtain alon;J the f orebay for an 
additional 1,200 feet to reduce the hydraulic connection between the 
groun:lwater collection system an:l the forebay. Extraction wells an:l 
a treat:rrent facility would be included. Discharge of treated water 
would be as noted in (c), (d) or (e) above. 

3. Description an:l Screening of Re!oodial Alternatives for SUrface Water 
Drainage Control 

a. No Action - '!his would require no further action other than 
ioc>nitoring following completion of the RI/FS. 

b. Institutional Controls - Restrict access to the identified surface 
water drainage areas currently accessible to the public. 

c. SUrface Water Drainage Controls - 'Ihe existing site stonn system 
would be removed am;or plugged an:l the site graded over. Topsoil 
an:l vegetation cover over the regraded site would prc:aoote sheet flow 
off site negating the need for a SPDES pennit • 

. 4. Description of Screening of Re!oodial Alternatives for mAPL 

a. No Action - 'Ihis alternative would not involve any further action 
other than ioc>nitoring following canpletion of the RI/FS. 

b. mAPL Extraction/Off-Site Incineration - Installation of a pump in 
well 003-89 to remove INA.PL collected in this well on a regular 
basis. Collected INA.PL would be sent off site for incineration. 

c. INA.PL Extraction/On-site Incineration - Sarre as (b) above except for 
on-site incineration if on-site incineration of soils was also being 
corxiucted. 

B. 'Ihe Preferred Alternative 

Re!oodial actions at the old stauffer Plant site an:l at the two disposal 
areas include attention to subsurface soils, bedrock groun:lwater, surface 
water an:l mAPL in bedrock. In this regard, the preferred alternative 
for this site is: 

In situ vacrn.nn extraction on contaminated soils 

Bedrock groun:lwater extraction with on-site treat:rrent 

SUrface water drainage controls over the plant site 

mAPL extraction from bedrock with on-site or off-site treat:rrent 

Vacrn.nn Extraction 

An in-situ vacrn.nn extraction system (IVES) would be installed at each of 
the four chemically affected soil areas (Areas A, B, C an:l T-4) as 
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presented on Figure 16. '!he IVES would consist of a network of vapor 
extraction wells arranged on a regular grid over the contaminated areas. 

Based on chemical concentrations arrl hydrogeolog'ic corxlitions at the 
site, it is estimated that the vapor wells would be spaced approximately 
40 feet apart, which would require approximately 150 wells in total for 
the four areas. Each well would be completed to the bedrock or to the 
top of the water table. 

Initially, a pilot test would be con:iucted. Vapor extracted durin;J the 
pilot test would be directed to a carbon system, if necessary, prior to 
ventin;J to the atm:>sphere. 

Data obtained from the pilot test would be used to detennine the radius 
of influence, the approximate flow rate for the full-scale blower system, 
arrl the expected rate of cleanup. 'lhese parameters would be used to 
develop specifications for the actual number of wells required. 

If the pilot study ultimately finds that in-situ vacuum extraction is not 
effective at this site other technologies may be employed, (i.e., 
cappin;J, low temperature thennal extraction, incineration). 

Bedrock Groun::lwater Extraction With on-site Treatment 

Groun::lwater extraction wells would be installed for hydraulic 
contairnnent. '!he approximate well locations will be to the west arrl 
alon;r the southern portion of the site. StaUffer will design, install 
arrl ironitor a bedrock groundwater collection system to eliminate or 
minimize the discharge of hazardous constituents in the groundwater to 
the Foreba.yjNiagara River. '!he estimated groundwater capture zone is 
presented on figure 17. Pump tests will be con:iucted on each installed 
well arrl the extraction system design will be Irodif ied as required to 
obtain an inward gradient over the calculated capture zone presented. 

Extracted groundwater would be purrq;JE!d to an on-site treatment facility 
located at the western em of the fonner plant site. '!he treatment 
facility would consist of a decantin;J unit for separatin;J any collected 
rnAPL from aqueous phase liquids, an air strippin;J unit arxi if required, 
activated carbon filters. Followin;J treatment, the water would be 
discharged to a regulated outfall. 

SUrface Water Drainage Controls over '!he Plant Site 

'!he surface water drainage controls would include: 
rem:JVal of the existin;J tile drains enterin;J the drainage ditch 
alon;r the southern perimeter of the site; 

rem:JVal aro;or blockage of the existin;J stonn sewer system; 

gradi.n:J of the plant site with the exception of the existin;J 
buildin;J foundations to proioote surface water runoff towards the 
south arrl east; 
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placing six inches of topsoil over graded areas arrl revegetating; 
arrl 

mAPL Extraction From Bedrock With On-Site or Off-Site Treatment 

Monitoring well c:w.3-89, located in the northwestern corner of the site, 
would be purrped on a monthly basis or as required to extract any mAPL 
collected in the well. 'Ihe pumped mAPL would be collected in 55~lon 
steel drtnn.s. If frequent pumping of cw.3-89 is required, a pennanent low 
flow pump would be installed in the well. 

Monitoring Program 

A general site monitoring program will be developed arrl implemented for 
each remedial action. '!he monitoring program will include grourrlwater 
monitoring, surface water monitoring if necessary , seep sampling along 
the Niagara Gorge, air/water sampling of the overburden monitoring wells 
located to the northwest of the site, arrl monitoring of the in-situ 
vacuum extraction system. · 

One additional overburden well may be installed near the cemetecy 
caretaker residence. Monitoring of the four wells to the northwest of 
the site will continue on a quarterly basis given that recent sampling 
results in:li.cate the presence of site related compourrls in soil gas 
taken from one of those wells. Additional monitoring points arrl possible 
remedial measures may be necessary to the northwest of the site depend.ent 
upon further sampling results. 

c. Rationale for Selection 

'!he final alternatives were evaluated against the following eight (8) 
criteria: Corqpliance with New York State Starrlards; Criteria arrl 
Guidelines (S<X;s) ; Reduction of Toxicity, Mobility or Volume; Short~ 
Inplcts; IDng~ Effectiveness and Pennanance; Implementability; Cost; 
Conununity Acceptance; arrl OVerall Protection of Human Health arrl the 
Envirornnent. 

Compliance With sa;s 

Since the IVES will reduce concentrations of chemicals in the soils, 
it is expected that chemical concentrations in the surface water 
runoff will also be reduced. Site related compourrls would continue 
to migrate to the groundwater until the IVES has reduced the 
chemical concentrations in the soil to target levels. 

'!he bedrock grourrlwater ptnnping arrl treatment would decrease 
chemical contamination in the grourrlwater to levels which may 
ultimately meet New York State stan:iards for Class GA grourrlwater. 
However, it is expected that the sa;s for Class GA grourrlwater may 
be difficult to meet. 'Iherefore, the objective would be hydraulic 
contairnnent of the contaminant plume. '!he onsite treatment plant 
effluent will be handled in accordance with all applicable DEC 
regulations. 
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SUrface water sa;s would be met due to the elimination of the stonn 
drainage system. 

Containers of I:NAPL would be rnanagoo am stored in accordance with 
40CFR 264.173 am 6NYCRR SUbpart 373.1. Transport of this material 
to an off-site facility would be con::lucted in accordance with 
40CFR 263 am 6NYCRR Part 372. 

overall Protection of Human Health am the Envirornnent 

Treabnent of soils by IVES would pennanently rem:we the potential 
risks associatoo. with soils at the site. 

'Ihe potential risk from chemicals in the grourrlwater would be 
reduced by permanent reilDVal of chemicals from this medimn. 
Hydraulic contairnnent to prevent migration of contaminants am 
instutitional controls can be implementoo. to protect public health am the envirornnent. 

SUrface water drainage controls would reduce chemical concentrations 
in the surface water :runoff am eliminate the current potential 
exposure locations to chemicals in the surface water. 

Reroc>val am treabnent of rnAPL will eliminate any effects on human 
health or the envirornnent at this site. 

Short-Tenn Impacts am Effectiveness 

'!he IVES would reduce the potential exposure of residents am 
workers to chemicals in the subsurface soils inunediately upon 
implementation as the flow of chemicals in the vapor phase will be 
dC1Nl1Ward. tCMard the extraction wells. Worker exposure may occur 
during system installation. I:Uring construction, chemicals may be 
release:3. via dust or volatilization. Proper worker protection, 
envirornnentally sourrl construction techniques am adequate 
ironitoring will be necessary to mitigate potentially hannful 
chemical releases. 

Exposure of workers to potentially contaminatoo. grourxlwater may 
occur during installation of the grourxlwater extraction wells arrl 
the forcemain arrl disc.hru:ge line. 'As previously notoo., proper 
worker protection, envirornnentally sourrl construction techniques arrl 
adequate ironitoring will be necessary to mitigate potentially 
hannfull chemical releases. 

Grading activities for surface drainage reroodiation may result in 
the release of small quantities of VOC:S to the at::rnositiere. Workers 
would be required to wear protective equipnent arrl utilize safe 
construction practices to minimize potential releases of 
contaminants to the at::rnositiere. An air ironitoring program will be 
necessary to ironitor for fugitive dust particles or contaminant 
releases. 
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Reiocwal and incineration of mAPLwill begin an ilmnediate reduction of contaminants available to the envirornnent. 

IDm-Tenn Effectiveness and Pennanence 

A lorg-tenn ioonitoring program will be inplemented with program 
review every five years. 

'Ihe IVES would pennanently reduce the anoun.t of chemicals in the 
soils by approximately 88 percent (asstillrinJ a 90 percent efficiency 
for the IVES) • 'Ihe resulting potential cancer risk from the 
remaining chemicals at the site would be ~~l below the esti11lated risk level of one in one million (l.O x 10 ) • 

Bedrock grourrlwater extraction would ulti11lately reduce the anoun.t of 
chemicals in the grourrlwater. 

Movement of contaminants in surface ~ter will be essentially 
eliminated. An inspection and maintenance program would be 
inplemented to ensure continued proper drainage from the site. 

Renr.>val and treatrnent of mAPL from grourrlwater will pennanently 
reduce the contaminants available to the envirornnent. 

Reduction of Toxicity, Mobility and Volume 

'Ihe IVES treatment will reduce the anoun.t of chemicals in the soil 
by approximately 88 percent and would limit. nmilization of 
chemicals from the soils to the grourxiwater. 

Extraction and treatment of grourrlwater will pennanently remove and 
reduce the annunt of contamination in the bedrock grourxiwater 
regime. Grourrlwater flow toward the seeps will be reduced or 
eliminated. 

r:NAPL extraction would pennanently remove concentrated chemicals 
present in the grourrlwater. 

Inplementation 

Several finns are currently available which specialize in IVES 
design and construction. 'Ihe activities involved in the 
inplementation all involve connoon practices. A pilot test would be 
required to finalize the design paraireters for the IVES. 

Inplementation of the bedrock grourxiwater extraction system would 
involve comroc>n construction practices. Pl.mp tests would be required 
to finalize the m.nnber and the design of the extraction wells and 
treatment system. A pilot test would be required to finalize the 
design paraireters for the treabnent facility. Coordination would be 
required with the NYSDEC and NYPA during construction "WOrk and with 
NYSDEC for a SPDES pennit for treated effluent. 
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'lhe surf ace water drainage controls am the I:NAPL extraction can be 
readily inplemented. 

See Table 15 for cost estimates for the Selected Remedial 
Alternative. Cc:atplete tabulations of costs for construction, 
engineering, contingency, am operation arxi maintenance are 
presented in Apperdix H of the Feasibility Study am Tables 3 to 5 
of the "Description am Evaluation of SUpplerrental Remedial 
Alternatives, 2/18/92 11 • 

COmmunitv Acceptance 

Ccmram.ity concerns are expected to focus an the remedial alternative 
which will be nnst protective of public health. A full assessment 
of canmrunity attitudes toward the preferred alternative arxi the 
other alternatives will be made following the fonnal public camnent 
period arxi infonnational meeting. 

VII. SUMMARY OF GOVERNMEm' 1 S :ro8ITION 

'!he basis for the government's position is Article 27, Title 13 of the 
Environroontal Conservation law. A public meeting will be scheduled for 
April 1992 to present the Proposed Remedial Action Plan (PRAP). A 
responsiveness sunnnary will be prepared addressing the canments arxi 
recammerxlations of the responsible parties arxi the public. 

Fram inf onnation gathered to date arxi evaluations of each of the proposed 
remedial alternatives, the NYSDEC a:rrl NYSOOH believe that the preferred 
alternative will be protective of human health am the environroont, will 
meet existing applicable or relevant am appropriate requirements of 
Federal am State statutes, am will be cost effective. 

A bibliography of significant points in the RI/F'S process with Stauffer 
Managerrent Ccmpany is listed in the Administrative Record. 
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APPENDIX E - Administrative Record 

STAUFFER MANAGEMENT CO. #932053 

11/16/78 Letter, Stauffer to DEC, submit NYS Hazardous Waste 
survey. 

1976 Stauffer Plant Operations ceased 

1980 Stauffer Plant Razed. 

7/82 Letter, NYPA to DEC, submit Preliminary Expansion 
Project Description 

7/28/82 Meeting, DEC/NYPA, Initial Discussion on NYPA 
Expansion. 

9/9-10/82 Meeting, NYPA/All involved ag~ncies, NYPA presented 
Scope of Expansion. 

3/3/83 Letter, NYPA to DEC, submit reports on expansion 
investigation 

4/20/83 Meeting, DEC/NYPA/Bechtel, Proposed field work 

9/26/83 Meeting, DEC/NCHD/NYPA, Field work progress. 

8/15/84 Public meeting on NYPA Expansion 

9/24/84 Letter DEC to NYPA comments on Draft Application for 
Expansion Project. 

12/84 Letter, NYPA to DEC, submit formal application for 
License Amendment for NYPA Expansion (FERC #2216) 

5/29/85 Public meeting, comment & information meeting on NYPA 
Expansion 

9/3/85 Letter, NYPA to DEC, 1984 Sampling Analysis 

9/18/85 Meeting, NYPA/DEC, Changes in Expansion (reduction in 
scope) 

12/17/86 Letter, Stauffer to DEC, proposal for additional 
investigations at the Stauffer Plant Site. 

12/11/87 Report, Preliminary Assessment, State Power Authority, 
by NUS Corp. 

2/24/88 Letter, ICI to DEC Submit work plan for Stauffer site. 

3/7/88 Meeting, DEC/Stauffer/DOH/CRA, Work Plan 
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3/28/88 Letter, DOH to DEC, comments on Work Plan 

7 /6/88 Letter, DEC to ICI, final comments on Work Plan dated 
5/88. 

8/30/88 Addendum, ICI to DEC, Addendum to Work Plan of 5/88, 
dated 8/23/88 

12/22/88 Order on Consent for RI/FS, signed by DEC Commissioner 
T.C. Jorling. 

4/21/89 Report, ICI to DEC, Health & Safety/Quality Assurance 
Quality Control {H&S/QAQC) 

4/26/89 Letter, CRA to NYPA, Request for access to NYPA 
property for RI/FS work. 

6/15/89 Letter, DEC-ICI, comments on H&S/QAQC Plan. 

6/30/89 Letter P. Nelson (DEC) to public, field work 
notification for RI/FS. 

7/17/89 

7/19/89 

7/31/89 

Plan, ICI to 

Plan, ICI to 

Letter, DEC 
of 7/17/89 

DEC, revised H&S/QAQC 

DEC, Revised H&S/QAQC 

to ICI, Comments on revised H&S/QAQC plan 

5/30/80 Report, ICI to DEC, submit Site Investigation Report. 

6/6/90 Letter, DEC to Lewiston Public Library, submit site 
Investigation Report to public repository. 

7/30/90 Project review in Albany DEC Offices. 

9/14/90 Meeting, DEC/NCHD/NCIDA, Niagara County Industrial 
Development Agency proposal for Stauffer site. 

9/19/90 Letter, DEC to ICI comments on RI. 

10/29/90 Meeting, DEC/ICI/CRA, Remedial Investigation 

11/15/90 Report, ICI to DEC, submit Work Plan for additional 
work at site. 

11/19/90 Report ICI to DEC, submit Revised Work Plan for 
additional work at site. 

12/12/90 Letter, DEC to ICI, comments on CRA responses to DEC 
comments of 9/19/90 and review of SDCP of 11/19/90. 

2/19/91 Letter, ICI to DEC, response to DEC comments of 
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12/12/90 on SDCP 

3/19/91 Letter DEC to ICI, approval of ICI 2/19/91 responses 
(with exceptions) 

4/12/91 Plan, ICI to DEC, submit Scoping Plan for Feasibility 
study (FS) 

5/1/91 Report, ICI to DEC, submit Final Site Investigation 

5/7/91 

5/23/91 

Report 

Letter, 

Report, 
Sheet. 

DEC 

ICI 

to ICI, comments on FS Scoping Plan. 

to DEC, submit Site Characterization Fact 

5/23/91 Public Update, DEC to Public, Notice of Project Update 

6/17/91 Letter, DEC to ICI, approval of ICI 5/1/91 response to 
DEC comments of 9/19/90 on Final .Site Investigation. 

7/8/91 Letter, ICI to DEC, response to DEC comments of 5/7/91 
on FS Scoping plan. 

7/29/91 Letter, DEC to ICI, approval of ICI response to 
comments of 7/8/91. 

8/16/91 Report, ICI to DEC, submit Supplemental Site 
Investigation Report on Soil Air Sampling of northwest 
overburden wells. 

8/16/91 Letter, ICI to DEC, response to DEC comments of 6/17/91 
for Final Site Investigation Report of 4/91. 

9/6/91 Report, ICI to DEC, submit Feasibility study 

10/25/91 Letter, DEC to ICI, comments on FS 

10/30/91 Letter, DEC to ICI, comments on Supplementary Site 
Investigation Report (SSIR) of 8/91 

10/31/91 Meeting, DEC/DOH/NCHD/ICI/CRA Re: Remedial 
Alternatives 

11/5/91 Meeting, DEC/DOH/ICI/CRA, Feasibility Study 

11/26/91 Letter, ICI to DEC, response to DEC 10/31/91 
on (SSIR) 

1/13/92 Report, ICI to DEC, Remediation Proposal 

1/16/92 Letter, CRA to DEC, response to DEC comments 
10/25/91 on FS 
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2/18/92 Report, ICI to DEC, submit proposal "Description and 
Evaluation of Supplemental Remedial Alternatives. 
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Table 1 
CHEMICAL ANALYSIS PARAMETERS 

Seepage 
Chemical Reason for Collection 
Species Inclusion* Samples .Soil Samples 

antimony w Yes Yes 
arsenic w Yes Yes 
boron w '{es Yes 
iron (total) x Yes Yes 
lead \.l Yes Yes 
manganese w Yes Yes 
zirconium w Yes Yes 
calcium G Yes Yes 
magnesium G Yes No 
potassium G Yes 'ies 

sodium x Yes Yes 
chloride x Yes No 
bicarbonate alkalinity G Yes No 
nitrate G Yes Yes 
sulfate G Yes No 
sulfide (total) w Yes No 
carbon disulfide w Yes Yes 
carbon tetrachloride w Yes Yes 

* G: Needed for determination of ground water characteristics 
W: Prior plant operations may have generated this substance 
X: Both G and W 

7632B/0396B 
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Water 
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Table 1 

(Continued) 

CHEMICAL ANALYSIS PARAMETERS 

Seepage 
Chemical Reason for Collection 
Species Inclusion* Samples Soil Samples 

chloroform w Yes Yes 

methylene chloride w Yes Yes 

tetrachloroethylene w Yes Yes 

parachlorothiophenol w Yes No** 

octochlorostyrene w No No 

polychlorinated 
biphenyls w Yes Yes 

total organic carbon 
(TOC) w Yes No 

total organic 
halogens (TOX) w Yes No 

pH x Yes Yes 

specific conductance x Yes No 

c:Jriority rollutants 1· _, No No 

* G: Needed for determination of ground water characteristics 
W: Prior plant operations may have generated this substance 
X: Both G and W 

Ground 
Water 

Samples 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

** Attempts at analysis for this substance in soils were not successful 
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Table 2 

LABORATORY ANALYSES 

A. SUMMARY OF LABORATORY ANALYTICAL METHODS 

Parameter Description 

Volatile organics(a)(b) 

Extractable organics(b)(c) 

Pesticides(b) 

Total organic carbon - TOC 

Total organic halogen - TOX 

Total suspended solids 

Alkalinity 

Phenolics 

Cyanirle 

Ch l or id e 
Nitrate 

Sulfide 

Sulfate 

Cations and heavv 
metals(b)(d) , 

Purge and trap preparation 
Headspace preparation 
Analysis by GC/MS 

Solvent extraction GC/MS 

Solvent extraction GC-ECD 

Beckman TOC analyser 

Dohrmann MCTS 20 
Microcoulometer 

Gravimetric 

Acid titration 

4-Aminoantipyri:ie 
colorimetric 

Chloramine-T co1orimetric 

Dionex model 10 io~ 

Titrimetric 

ARL inductively coupled 
argon plasma emission 
spectrometer 

EPA Method 

SW-846 method 5030 
SW-846 method 5020 

EPA 624 

EPA 625 

EPA 608 

EPA 415. 1 

EPA 450.l 

EPA 160.2 

EPA 403 

EPA 120.2 

EPA 335.3 

EPA 300 

EPA 376.1 

EPA 200.7 

(a) Chloroform, carbon tetrachloride, tetrachloroethene, carbon disulfide 
chlorobenzene, methylene chloride 

(b) Priority pollutants 
(c) Parachlorot~iophenol, bis (p-chlorophenyl) disulfide 
(d) Antimony, arsenic, boron, calcium, iron, lead, magnesium, manganese, 

potassium, sodium, zirconium 

B. FIELD ANALYSES 

pH EPA 150.1 
Specific conductance EPA 120.l 

AR:5960d 
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TABLE 3 

SITE-SPECIFIC PARAMETER LIST (SSPL) 

Carbon Disulfide 
Carbori Tetrachloride 
Chloroform 
Methylene Chloride 
Tetrachloroethylene 
Trichloroeth ylene 
Benzene 

Toluene 
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TABLE 4 

SUMMARY OF ON-SITE SOIL ANALYTICAL RESULTS 

TCL (1) COMPOUNDS 

BH13 BH22 BH28A BH29 
Compound 4'- 5.5' 3.5'- 5' 5'- 7' 3.5' - 5' 

Volatile Organics (ppb) 

Tetrachloroethene <5 <5 4] <5 
Trichloroethene <5 <5 2J <5 
Acetone 110 70 <50 50 

BNA (ppb). 

Diethyl phthalate <660 200JB <1,000 lOOJB 
2,4,5-Trichlorophenol 100] 100] 100J lOOJ 
Bis(2-ethylhexyl)phthalate <660 400] 700] 1,-100 
Benzo(b)fllioranthene <660 <660 300] <660 
Benzo(k)fl uoranthene <660 <660 300] <660 
Chrysene <660 <660 400J <660 
Dibenzofu ran <660 <660 300J <660 
Di-n-butyl phthalate <660 <660 200J 200JB 
Fluoranthene <660 <660 300J <660 
2-Methylnaph thalene <660 <660 1,000J <660 
Naphthalene <660 <660 1,000J <660 
Phenanthrene <660 <660 700] <660 
Pyrene <660 <660 400] <660 

Notes: 

(1) TCL - Target Compound List 
J - Detected, but below quantitation limit; quantitation suspect. 
B - Compound detected in method blank associated with this sample. 
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TABL[ 5 Page 1of4 

SUMMARY OF ON-SITE SOIL ANALYTICAL RESULTS 
SSPL (1) VOLATILE ORGANIC COMPOUNDS - ppb 

Location: BH1 BH2 BH3 BH4 BH5 BH6 BH7 
Depth: 4'-6' 10' -12' 4'-6' 2' - 4' 1'-3' 2' -4' 2'- 4' 8' - 10' 8'- 10' 

Parameter (ppb) 

Carbon Disulfide <5 <5 <5 <5 <5 <620 <620 <620 <5 
Carbon Tetrachloride <5 <5 <5 <5 <5 280} 7,000 360} <5 
Chloroform <5 <5 <5 <5 <5 460} 2,100 <620 <5 
Methylene Chloride <5 <5 <5 <5 <5 <620 <620 <620 <5 
Trichloroethene <5 <5 <5 <5 <5 5,800 <620 <620 <5 
Benzene <5 <5 <5 <5 <5 <620 <620 <620 <5 
Toluene <5 <5 <5 <5 <5 <620 <620 <620 <5 
Tetrachloroethene <5 <5 <5 <5 <5 7,100 <620 1,200 <5 

Location: BHS BH9 BH10 Bl/11 BH12 BH13 BH14 BH15 
Deptli: 6'- 8' 12' -12.8' 8'-10' 14'-15' 6'- 8' ·1' - 6' 8' - 9.2' 5.5' - 7.0' 7'- 9' 2.5' - 4.5' 

Parameter (ppb) 

Carbon Disulfide <1,200 <1,200 <1200 <50 <5 <5 <5 <5 <5/<5 <5 
Carbon Tetrachloride 37,000 32,000 23,000 1,200 <5 <5 <5 <5 <5/<5 <5 
Chloroform 500} 2,000 3,000 330 <5 <5 <5 <5 <5/<5 <5 
Methylene Chloride <1,200 <1,200 <1,200 <180B <5 <5 <5 <5 <5/<5 <5 
Trichloroethene <1,200 <1,200 2000 170 <5 <5 <5 <5 <5/<5 <5 
Benzene <1,200 <1,200 <1,200 24} <5 <5 <5 <5 <5/<5 <5 
Toluene <1,200 <1,200 <1,200 <50 <5 <5 <5 <5 <5/<5 <5 
Tetrachloroe thene <1,200 <1,200 <1,200 60 <5 <5 4J <5 <5/<5 <5 

Notes: 

(1) SSPL - Site Specific Parameter List. 
J - Detected, but below quantitation limit, quantitation suspect. 
B - Compound detected in method blank associated with this sample. 
S - Estimated due to outlying surrogate recoveries. 
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Location: BH16 
Depth: 4'-6' 

Parameter (ppb) 

Carbon Disulfide <5 
Carbon Tetrachloride <5 
Chloroform <5 
Methylene Chloride <5 
Trichlorocthcnc <5 
Benzene <5 
Toluene <5 
T etrachloroe thene <5 

Location: BH25 
Depth: 1.7' - 2.4' 

Parameter (ppb) 

Carbon Disulfide <5 
Carbon Tetrachloride <5 
Chlorofom1 <5 
Methylene Chloride <5 
Trichloroeth~ne <5 
Benzene <5 
Toluene <5 
Tetrachlorocthene <5 

Notes: 

(1) SSPL - Site Specific Parameter List.· 

TABLE 5 CONT. 

SUMMARY OF ON-SllT. SOIL ANALYTICAL RESULTS 

SSPL (1) VOLATILE ORGANIC COMPOUNDS - ppb 

BH17 BH18 l3fl19 BH20 

5' - 7' 7' - 8.6 1 ·1' - 5.7' 5'- 7' 7'- 73' 

<5 <5/<5 <5 <5 7 
<5 <5/<5 <5 100 52 
<5 <5/<5 <5 19 9 
<5 <5/<5 <5 <5 <5 
<5 <5/<5 <-5 <5 <5 
<5 <5/<5 <5 <5 <5 
<5 <5/<5 <5 <5 <5 
<5 <5/<5 <5 17 20 

BH26 BH27 BH27A 
6'- 8' 0'-2' 4' - 5.2' 8'-10' 

<5 <630 <h IO <5/<5 
<5 <630 <b!O <5/<5 
<.'i <630 •, i>l O <5/<5 
<5 <630 <6 lll <5/<5 
<5 <630 <blO <5/<5 
<5 <630 <6Hl <5/<5 
<5 930 <610 <5/<5 
<5 550) 13,000 <5/<5 

J - Detected, but below quantitation limit, quantitation suspect. 

Page 3 of 4 

BH21 BH23 BH24 
4' - 6' 4'- 6' 4'- 6' 6'-8' 

<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 <5 <5 <5 
<5 3J <5 <5 
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Bortholt l.oc•H01t: 
D<pth: 
S•mplt Dtsign.tion: 

S1Hnplt Diitt: 

Vof41it. &gani<S lppb) 

Acetone 
1,2-Dichlorocthcnc (total) 
Ethylbenzcne 
Total Xyltmcs 
Ca.rbon Disulfide 
Carbon Tetrachloride 
Chloroform 
Mcthylcno Chloride 
Trichlorocthcne 
Benzene 
To!Ucnc 
Tctrachlorocthcnc 

llNACppl>J 

Ph<!nanthNnc 
lfoxachlorobutadicnc 
I lexachlorocthinc 
Phenol 

Bortltolt LM11tion: 
Dtptls: 
S•mplt Dtsign•tian: 

S11mpltDlltt: 

Vof4tik &gani<S lppb) 

Acetone 
1,2-Dichlorocthene (total) 
Ethylbenzenc 
Total Xylencs 
Urban Disulfide 
Carbon TetrachJoridc 
Chloroform 
Methylene Chloride 
Trichlorocthcnc 
lk>nzcnc 
Tolucnl? 
TctrachlonlL'lhcnc 

Bortholt L«11tion: 
D<pth: 
S11mplt Dtsign.tion..· 

Vat.tile &ganiCJ (ppb) 

Acetone 
1,2-Dichlorocthcnc (total) 
Ethyl benzene 
Total Xylcncs 
Carbon Oisulftde 
Carbon TclrachJoridc 
Chloroform 
Methylene Chloride 
Trichlorocthcnc 
Benzene 
Tolucnc 
Tctrachlorocthcnc 

BNA (ppb) 

Phenanthrene 
Hexachlorobutadhme 
Hexachloroethane 
Phenol 

Noles: 

J • Dctcc:tcd, but below quantil.atlon Umit; 
qui1n111.-tion 1wpect. 

8 - Compound dotect.d In method blank 
.as.So0ci.1tcd with this $amplf!. 

S ·the uwdillod value LI estimated due lo 
outlying sunogate recoveries. 

TABLE 6 
SUMMARY OF ORGANIC COMPOUND 

ANALTYTICAL RESULTS· FORMER LANDFILLS 

Bt/30 Bff31 Bff.12 
10'-12' 16'·18' 4• .. 6' 12'-141 6- '8' 

2365-98 

11115189 

<40,000 4,00l/18,000 
4,00J <500/ <1.000 
3,000J <500/<1.000 
19,000 <500/<1.000 
<4.000 <13 12,000 / 34.000 <55/<5 <5 
<4,000 <13 3 ,CXXJ / 3 .000 <55/2) <5 
<4.00J <13 <500/2.000 65/3) <5 
10,00J <13 <500/<1,000 85B/<5 <5 
4,000 <13 <500/<1,000 <55/<5 <5 

<13 <55/<5 <5 
<13 <55/<5 <5 

130,00J 190 <50Cl/<l.OCJO <55/<5 <5 

<8,JOO <6,700/100) 
1,000J <6,700/<WJ 
16000 <6,700/<WJ 
<8300 <6,700/1,JOO 

81137 Bt/38 81139 
6'-8' 14'-15.9' 2'·4' 14' • 15.4' .,#. 6' 14'-15.4' 

81137·2365- BH37-2365- 81138·2365- 8H-2365- Bll-2365- Bff·ll65-
,._K-011 ,._K-012 ,._K-013 llK-0141015 .~K-016 ,._K-017 
316191 316191 317191 317191 J/7191 317191 

<5 <5 <5 <5/<5 <5 <5 
<5 <5 <5 <5/<5 <5 <5 
<5 <5 <5 <5/<5 <5 <5. 
<5 <5 <5 <5/<5 <5 <5 
<5 <5 <5 <5/<5 <5 15 
<5 <5 10 <5/<5 <5 
<5 <5 <5 <5/<5 <5 <5 
<5 <5 <5 <5/<5 :?ti 130 

- ·-·------
81134 81135 Bf/J6 

12'· 14' 14'·16' 6'· 7' 14'-14.9' 6'-8' 12'· 14' 

81134-2365- BH34--2365· 81135-2365· 81135-2365· HHJ<'>-2365· Bt/3<'>-2365· 

,._K-004 Af(-00.5 -AK-006 llK-0071008 AK-009 AK-Jin 

315191 315191 316191 316191 316191 316191 

S6S 211 <5 <5/<5 230 <5 

<505 <25 <5 <5/<5 230 <5 

3205 <25 <5 <5/<5 57 <5 

<505 <25 <5 <5/<5 <5 <5 

<505 39 <5 <5/<5 <5 <5 

<505 15) <5 <5/<5 <5 <5 

<505 12] <5 <5/<5 3J <5 

<505 19] <5 <5/<5 tO <5 

)!c 1of3 

BffJ3 
8' • 10' 8'-10' 14'-15.4' 

2365-98N Bff-33-2365- BH-JJ-2365· 
llK--00.l llK-001 

11115189 315191 315191 

<5 <5 6 
<5 <5 18 
<5 <5 21 
<3i <5 <5 
<3 <5 <5 
<3 <5 <5 
<5 <5 <5 
<; JJ 11 
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TABLE 7 

SUMMARY OF TAL ANALTYICAL RESULTS - FORMER LANDFILLS 

BH30 BH31 
Metals (ppm) 10' -12' 4'- 6' 

Silver 1.2 23/14 
Aluminum 1,600 7,700/2,900 
Arsenic 8.1 7/12 
Barium 57 52/97 
Beryllium <.25 <.25/<.25 
Calcium 7,300 48,000/79,000 
Cadmium <.5 <.5/<.5 
Cobalt 2.8 6.8/3.5 
Chromium 33 24/8.8 
Copper 79 36/13 
Iron 24,000 22,000/12,000 . 
Mercury .41 .48/ .41 
Potassium 240 1,200/530 
Magnesium 1,700 25,000/ 44,000 
Manganese 93 320/190 
Sodium 130 950/480 
Nickel 22 49/27 
Lead 160 62/30 
Antimony 2,000 30/74 
Selenium <.5 <.5/<.5 
Thallium <5 <5/<5 
Vanadium 6.4 24/13 
Zinc 19 110/47 
Cyanide <.1 <.1/<.1 

Notes: 

(1) T AL - Target Analyte List 
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TABLE 8 

HYDROGEOLOGIC FLOW CHARACTERISTICS 

General Hydraulic Unit Perpendicular 
Hydrogeolgical Groundwater Flow Conductivity Thickness Length Flow Rate 

Unit Flow Zone Direction (emfs) Gradient (ft) (ft) (gal/min) 

Lockport Formation 1 South 2.4 x 10-3 0.02 10.S 850 6.4 

UWBZ 2 Southwest 1.8 x 10-S 0.05 14.5 700 0.1 
3 West 9.5 x 10-S 0.03 14.S 650 0.4 

Lockport Formation 1 South 9.3 x 10-4 0.007 11 800 0.8 
LWBZ 2 Southwest 9.3 x 10-4 0.02 13 950 3.4 

Lockport/Rochester 1 South 7.5 x 10-S 0.004 16.5 1450 0.1 
WBZ 2 Southwest 5.9 x 10-4 0.01 17 950 1.4 

-
Rochester WBZ 1 South 2.0 x 10-7 0.08 21.5 1650 0.008 

2 Southwest 2.7 x 10-S 0.08 18 850 0.5 
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TABLE 9 

SEEP SAMPLING RESULTS 
SSPL (l) VOLATILE ORGANIC COMPOUNDS 

Forebay_ Seeps Go!E.e Seet?_s 
Parameter (ppb) F1 F2 F3 F4 FS G1 G2 GS G6 G7 GS G9 G10 G11 Field Blank 

Carbon Disulfide <5 <5 <5 <5 <5 7 <5/<5 <5 3J <5 <5 <5 <5 <5 <5 
Carbon Tetrachloride <5 <5 <5 <5 <5 190 3J/5 <5 <5 3J <5 <5 <5 <5 <5 
Chloroform <5 <5 <5 <5 5 150 61/60 <5 <5 <5 <5 <5 <5 <5 <5 
Methylene Chloride <5 <5 <5 <5 <5 9 <5/<5 <5 <5 <5 <5 <5 <5 <5 <5 
Trichloroethene <5 <5 <5 27 <5 <5 <5/<5 <5 <5 <5 <5 <5 <5 <5 <5 
Benzene <5 <5 <5 <5 <5 <5 <5/<5 <5 <5 <S <5 <5 <5 <5 <5 
Toluene <5 <5 <5 <5 <5 <5 <5/<5 <5 <5 <5 <5 <5 <5 <5 <5 
Tetrachloroethene <5 <5 <5 <5 <5 2J <5/<5 <5 <5 <5 <5 <5 <5 <5 <5 

Notes: 

(1) SSPL- Site-Specific Parameter List 
J - Detected, but below quantitation limit; quantitation suspt.>cL 
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TABLE 10 

GROUNDWATER AND SURFACE WATER STANDARDS 
AND CRITERIA FOR SITE-SPECIFIC PARAMETERS 

Potential SCGs 

Most Stringeut MCL(1) 
IL 

Parameter 
Class GA 

Groundwater 
Class AA 

Surface Water 

Benzene 

Carbon Disulfide 

Carbon Tetrachloride 

Chloroform 

Methylene Chloride 

Tetrachloroethene 

Toluene 

Trichloroethene 

Notes: 

Not Detectable (2) 

50 

5 

100 

5 

5 

5 

5 

(1) The MCL for each parameter is the most stringent of the following sources: 
(a) 40 CFR 141 -Title 40, Codes of Federal Regulations Chapter 141 - "Primary 

Drinking Water Standards" - as amended in 55 FR 25064, June 19, 1990. 
(b) Sanitary Code Part 5 - Chapter I, - State Sanitary Code - Part 4 - "Drinking 

Water Supplies", November 28, 1988. 

0.7 

5 

0.4 

0.2 

5 

0.7 

5 

3 

(c) 6 NYCRR Part 703.5 - New York State Codes, Rules and Regulations, Title 6, 
Chapter 10, Part 703.5, March 31, 1986. 

(d) 10 NYCRR Part 170 - New York State Codes, Rules and Regulations, Title 10, 
Chapter 3, Subchapter C, Part 170 - "Water Supplies Sources", August 1971. 

(2) Not Detectable means by tests or analytical determinations referenced in 6 NYCRR 
Part 703.4. 
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TABLE.II 

!\EW YORK STATE AivlbiE!\T AIR GUIDELINE CO:'.\iCENTRATIONS 
FOR SITE-SP.ECIFIC PARAMETERS (1) 

Parameter Occ11p11tio1rnl Value (2) Proposed AGC (3) 
(µg/1113) (µglm3) 

Benzene 30,000 (T, Haz2) (4) 0.12(U) 
Carbon Disulfide 12,000 (P) 7. 0 (DEC) 
Carbon Tetrachloride 30,000 (T, Haz2) 0.07 (U) 
Chloroform 9,780 (P) 23.3 (P) 
Methylene Chloride 175,000 (T, Haz2) 27.0 (DEC) 
Tetrachlorocthcnc 170,000 (P) 1·~2 (DEC) 
Toluene 375,000 (T) 2, 000 (T) 
Trichlorocthcnc 270,000 (Tl 0.45 (DEC) 

Notes: 

AGC (3) 
(µglm3) 

100 (T, Haz) 
100 (T) 
100 (T) 
167 (T) 

1,167 (T) 
1,116 (T).. • 
7,500 (T) 
900 (T) 

(1) :--:cw York Sta tc Air Cuidc-1, Di \'is ion ui Air Re sou recs . .'\YSDEC, September 1989. 
(21 Occupiltionzil VziluL'S: 

:T1 - Fl~'.! . ..\CC-:-:-::\\ .-\-TL\ 
(Pl - 1989 OSHA fmzil rule limit TWA-PEL 

(3) A.CC (Ambient Guideline Concentration) source: 
(T) - AGC dcri ved from ACGIH TWA-TL V 
(DEC) - Contaminant-specific AGC determined by l'\YSDEC, bi vision of Air Resources, 

Bureau of Air Toxics, Toxics Assessment Section 
(P) - AGC bzised on OSHA finill rule limit TWA-PEL 
(U) :- Contilminant-specific AGC bilscd on 1 xl0-6 risk applied to Unit Risk Factor 

developed by the USEPA Cilrcinogcn Assessment Croup (CAC). 
(4) (Hilz) - Humiln carcinogens: 

Hzizl - Confirmed Human Czircinogcn 
Haz2 - Suspected Human CarcinugL'n 
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TABLE I 2 Pogel of2 

roTENTIAL ACTION-SPEOFIC sec. 

fEDE!ML SCG• NEW YORK STl\TE SCGs Activity Title S..btitl< Cit•tion Till< 5MIJtitlc Cit•tion 

upping Standanis for owners and opera.tors of haurd.ous Oosure and post-clo&ure cue 40 CFR 26'310 lburdo~ waste tru.bnent, atoragc and dis~I 6 NYCRR Sub~ 37l-1 WJi:Sle b-mbnent. storage and <mpos.al facilities Post-closure care ond use of property 40 CFR 264.117(cl facility permitting requirement. 

Fin..J status sbnduds for owners and operators of 6 NYCRRSub~373-2 
hanrdous wute trutment. stonge ond dispoo;d 
facilities 

Containu Storage Standards for owners and operators of h.u.ardous Condition ot conbinas 40 CFR 264.171 Haurdous waste treabnent, storage and dispas.al 6 NYCRR Subport 37l-1 waste treatment. storage and dls~I facilities C.Ompatibility of wutc with 40 CFR 264.172 facility permitting requirements 
mntainel'5 
Manoagement of mnWncrs 40 CFR 264.173 
Inspections 40CFR264.174 
C.Ont.ainment 40 CFR 264.175 

Constuction of New Sbndards for ownc:q and opcraton of h.;,az.;u-Jou.-. f.:>iesign and operating ttquin:mrnb> 40 CAI. 264..301· I Lu~nJou.-. w.11Stc treatment, storage and dispc.~J 6NYCRR L>nJfill on Site W¥lc trQtmc:nt, SIOn.ge &nd dispouJ fadhb~ ~ration and m.Ainlcn.l.ncr 40 CHt 264.30l-304 l~cility permitting requircmcnb 
Ooau~ and post-cb.uft: a.re 40 CFR 264.310 
CroundwAter prot«tion 4onit264.91-100 

Disc: huge of T ~atmcnt Administered permit programs: Th.c n.a.bon.;J Establ~hing limitations. stand.acds 40 C~lt 122.44 ond lmplnnenUtion of NPDES ·program ·6NYCRRP•rt750-757 System Elfluenl poUutanl diKh.Mgc climi~tion system and othes" permit conditions State riegulationa in New York St.ate 
~pproved under T echnial and Operations Guidance Series 
40CFR 131 Blending policy f~ use of &OUrces of drinking water NYSDOH PWS 68 Criteria and standard.a for the natio~ pollubnt Bcstm.l..nagementpr.ldi~ 40 CFR 125.100 Drinking W.l.tcr supplies Port 5 of Sate Soniwy Code discharge elimination progr.am Di.schoq;e to woters of the U.S. 40 CFR 125.1()4 Use and protection of waters 6 NYCRR P•rt 608 

Guiddines establishing test procedures for the Identification of test proo:dures 40CFR136.1-4 
.u~lysis of pollutants and 41)te~te test procedures 

Effluent guidelines anC ".:tan<luds Organic chemica.b plastics anJ 40 CFR P•rt 414 
synthetic fibres 

Ex~ntion Lond dis!"'"'I restrictions (olso see Closure) T reabncnt stand.uds 40 CFR 268 <Subp>rt DJ liauniou.'i waste treabnent, storage .and dispasal 
facility permitting requirements 

6 NYCRR Subp•rt 37l-1 

lncinention Off Site SQnduds for owners _.nd operators of h.a.urdous W ..aste ;ma)ysis 40 CFR 264.341 
waste b'eabnc:nt. storage .and dispor;.al facilities 

Lond T rcatmcnt Sb;ndan:ls for owners .and operators of h.a.zardous T reabnent program 40 CFR 264.271 I lazardolL"' waste b'ubnent. siorage .and dispos.ot.1 6 NYC RR Sub port 37l-1 w..te tr .. tmcnt, •IDrage and dis!"'"'I facilities Design and operating requirements 40 CFR 264.273 facility permitting requirements 
Uns.atur..trd zone monitoring 40 CFR 264.278 New York air pollution control regul.ations General provisions 6 NYCRR P•rt 200 Special requirements for ignitable 40 CFR 264.281 Permits and certificates 6 NYCRR Part 201 or f'e4lctive waste General prohibitions 6 NYCRR Part 211 

Cener.1.I process emission sources 6 NYCRR Pnt212 
Pl~ent ol Waste in land dispa;al restrictions T re.aitment stand;,uds 40 CFR 268 <Subpart DJ 1-bz.ardous waste treatment. storage and dispo&al 6 NYCRR Sub port 37l-1 Lond Dis!"'"'I Unit facility permitting requirt:mcnts 
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TABLE I 2 CONT. 
POTENTIAL ACTION-SPEOFIC sec;. 

AcJfoity 

Surf.Ice Waler Control 

T reatmcnt (in a unit) 

Till• 

Standards for owners and o~raton of ha:i. ... rJmLo;. 
w;a.o;.te treoatmt.."fll, storage and Jispcwo.al facilities 

Standards for owners and operators of hazardous 
waste treoatment, storage and disposal la<:ilitit.."5 

F[DERAL sec. 
SMbtitle 

[)c~igl'\ anJ operating n.-quin•nH.·nl"> 
for waste piles 
Design and operating requirt."mcnts 
for land treatment 
Design and operating requirer:nents 
lor landfills 

Design and operating requirements 
for waste piles 
Design and operating requirements 
for thermal treatment units 
Design and operating requirements 
for miscellaneous Ueatment units 

Treatment (when woaste Land dis~I restrictions Identification of waste 
Trcalmcnl Standards Waste 
Specific prohibitions - Solvent 
wastes 

. will be l•nd disf'O""J) 

Waste Pile 

Closure wilh Waste 
In 11•o. 

Closure of I.and 
T ttatmenl Units 

Transporting 
I lazardous W;astc OH 
Site 

Standards for owners and operators of hazardous 
waste treatment, storage and disposal facilities 

Design and operating requirements 

Sl.anJuJ~ fo,. owners •nJ Opt'r..,lon of h.11.1rJous Oo!$UJ'C and posl-d~urc ('31"t." 
wash~ tr~tmcnt. :rotoragc and dispc.lhal f.at·ililic.-s 

Posl·dtlhUl"c care and groundw.t.lt•r 
moniloring 

Stand.art.ls for owners anJ opc,.alo~ of h.\1.irJou.~ Ll~ure of land lre.:1tmcnt unih 
waste treatment, storage and Jispc:ic..al fJ{ 11iti1..~ 

Standards applicable to transporters of 
haz;ardous waste 

40 CFR 264.25Hc),IJI 

40 CFR 264.2731cl,ldl 

40 CH~ 264.30Hc),ldl 

40 CFR 264.251 

4U CFR 265.373 

40 CFR 264.601 

40 CFR 268.10-12 
40 CFR 268 !Subpart D> 
40 CFR 268.30 
RCRA Sections 3()()4 · 
Id) 13>. le) (3) 
42 USC 6924 ldl 13>, 
le) Ill 

40 CFR 264.251 

40 CFR 2M.2SB 

40CFR 264 310 

40 CFR lM.280 

40CFR263 

I la:r..anlou.' w ... -.te treatment. stor:;age .and di."ipt:irwl 
facilily permitting requircou.•nts 

I laurJous wa.ste treatment. storage and dispoisa.I 
facility pennitting requirements 
Interim sbt~ sbndards for owners and operators 
of haz.ardous waste facilities 
New York air pollution rontrol regulations 

I bzardou.o; waste treatment, storage and disposal 
facility permitting requirements 
lntc-rim st.a.tu.-. sland.ards for owners and operator.; 
of ha:rardou.o; waste fadlitiC"S 

New York air pollution control regulations 

I la:i.ardolL"i waste treatment storage and disposal 
facility permitting requirements 
Jnterim status sbndards for owners and aperators 
of ha7ardl>u.s wa.ste facilities 

Finotl ~Lilus ~t.antlarJs for owner.;. anJ opcrntor.. 
of h.1.1-.rdolL"i wa.'ilc facilitu .. -:-. 

Waste- lran."iport permits 
I l.a1J.nlou., w;i.o;.le- manif~t syskm and rclatc.•d 
st.ind.mis for generators. tr .ansporlcr.t and 
f.adl1ti<~ 

NEW YOKK STATE sec. 
Suhtillc 

Genera.I provisions 
Permits and certificates 
General prohibitions 
General pnxCS$ emission sources 

General provisiions 
Penn its and cesrtificates 
General prohibitions 
General process emission sources 

6 NYCRR Subp•rt 373-1 
6 NYCRR Part 701 anJ l'•rt 703 

6 NYCRR Subp•rt 373-1 

6 NYCRR Subp•rt 373-3 

6 NYCRR Part 200 
6 1'.'YCRR P•rt 201 
6 NYCRR P•rt 211 
6 NYCRR P•rt 212 

6 NYCRR Subpart 373-1 

6 NYCRR Subpart 373-3 

6 NYCRR Part 200 
6 NYCRR Part 201 
6 NYCRR P•rt 211 
6 NYCRR P•rt 212 
6 NYCRR Subpart 373-I 

6 NYCRR Subpart 373-3 

6 NYCRR Subp•rt 373-2 

5 NYCRR l'•rt 364 
6 NYCRR l'art Jn 
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TABLE 13 Page 1of2 

IDENTIFICATION OF POTENTIAL 
GENERAL RESPONSE ACTIONS AND 

REMEDIAL TECHNOLOGIES 

General Response Actions Remedial Technologies Process Options 

1. No -Action 

2. Limited Action a) Institutional Controls i) Restricted future land/ 
groundwater use 

3. Physical Containment Action . a) Capping Entire Site i) Non-RCRA Cap 
ii) RCRA Cap 

b) Partial Capping i) Non-RCRA Cap 
ii) RCRACap 

c) Surface Water Drainage Control 

d) Fixation/Stabilization in Place 

e) Barrier Wall/ Grout Contain 

4. Hydraulic Containment Action a) Extraction Wells 

5. In situ Treatment Action (Soils) a) Biological i) Biological 

b) Physical i) Vacuum extraction 

6. Removal/Treatment Action a) On-Site Physical i) Land farming 

(Soils) ii) Vacuum Extraction 
iii) Low Temperature Thermal 
iv) Mobile Incineration 

b) On-Site Chemical i) Solvent Extraction 

c) On-Site Biological i) Biological 

d) Off-Site Physical i) Incineration 

7. In situ Treatment Action a) Biological i) Biological 

(Groundwater) 

8. Removal/Treatment Action a) On-Site Physical i) Carbon Adsorption 

(Water) ii) Air Stripping 
iii) Aeration 
iv) Mobile Incineration 

b) On-SiteChemical i) UV Oxidation 

c) On-Site Biological i) Biological 

d) Off-Site i) 

9. Disposal Action (Soils) a) Off-Site Disposal i) Landfill 

b) On-Site Disposal i) Landfill 
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General Response Actions 

10. Disposal Action (Water) 

11. Treatment Action (NAPL) 

TABLE 13 CO NT. 

IDENTIFICATION OF POTENTIAL 
GENERAL RESPONSE ACTIONS AND 

REMEDIAL TECHNOLOGIES 

Remedial Technologies 

a) Off-Sile Disposal i) 
ii) 

b) On-Site Disposal i) 
ii) 

a) On-Site Physical i) 

b) Off-Site Physical i) 

Page 2 of2 

Process Options 

Transport to Treatment Plant 
Discharge to POlW 

Discharge to Groundwater 
Discharge to Surface Water 

Incineration 

Incineration 
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TABLE 14 

Site-Specific Parameter List (SSPL) 
DEC-Soil Cleanup Levels (ppm) 

carbon Disulfide * 
Carbon Tetrachloride 0.5 

Chloroform 0.2 

Methylene Chloride 1.0 

Tetrachloroethylene 1.5 

Trichloroethylene 0.5 

Benzene 0.5 

Toluene 1. 5 

* No numerical value set. 
Odors should remain below nuisance level. 
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TAm.E 15 

S'IWJFFER P.IANI' srm #932053 

Cost Estimates for the Selected Remedial Al:tei:native 

Total Estimated Estimated O&M Costs Estimated 
Operable Selected Cost capital as Annual 
Unit Aleinative (Present Worth) Costs Present Worth O&M Costs 

SU:rfsurface IVES 2,876,000 1,300,000 1,576,000 102,000 
Soils Site & 
Disposal Areas 

SUrface Water SUrface Water 508,000 500,000 7,700 500 
Drainage Control Drainage 

Groundwater Extraction 3,481,000 96,000 3,385,000 220,000 
Extraction & Wells 
Treatment 

rnAPL Extraction 138,000 8,000 130,000 8,400 
Extraction 
Off-Site 
Incineration 

'IDI'AL 7,003,000 1,904,000 5,098,700 432,900 
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THICKNESS DOMINANT SYSTEM GROUP FORMATION MEMBER (feet) LITHOLOGY DESCRIPTION 

---·-----Bertie 45 Dolostone massive to laminated, finegralned, dark to Ii ght gray, toss i Ii terous 
UPPER SALINA Cami I lus 60 - 100 Shale green unfosslliferous, acc. dolomite, anhydrite, sll ts tone 

Syn1cuse 100 Shale & gray, toss( I lterous, acc. dolomite, anhydrite, halite Doi ostone 
Vernon 200 Shale massive, poorly stratified, green. occ. dolomite, halite 

Oak Orchard/ 
120 - 140 Dolostone med. to thick-bedded, med. grained, brownish to dark gray, Guelph bituminous, occ. cherty, stromatol ltic 

LOCKPORT 
Eramosa 7 - J4 Dolostone v. fl ne gra I ned, crystalline, gray to brownish gray, OCC- chert nodu I es, shale partings 

Goat Island 16 - 52 Dolostone mziss Ive, fine grained, crystalline, I lght to dark gray, chert beds, shale. bed ct upper contact 

Gasport 15 - 45 limestone & tine to med. grained, semi crystal 11.ne, crtnoi dal, I ight to med. gray, vuggy Dolostone -z MIDDLE Decew 5 - 1l Oolostone lfne grained, crystal line, erglllaceous, med. to dark gray, shaly partings <t . Shale & a: Rochester 55 - 60 Limestone thin-bedded, dark grey, calcareous shale, numerous gray limestone lnterbeds :3 lrondequolte Li - 12 Limestone med. bedded, fine to med. grained, 11 ght to med. gray, crystal line, toss 11 it erous 
Ci) 

CLINTON 
Rock way 10 Oolostone weakly lam I nated, finegrelned, butt to gray, I i thograph I c, occ. shale partings 

Reyna I es Merltton 0 - J Limestone medium grained, crystal line, butt to grey, may be absent 
Hickory 0 - ·5 l lmestone th In-bedded, coarse to med. groined, crysta 11 ine, dark gray, bloclastic, argi 1 laceous 
Corners -

------------Neahga 5 Shale platy to fissile, soft, dark greenish gray, minor gray I Imes tone 
Thorold 2 - 9 Sandstone tine to v. fine grained, hard,quartz rlch,llght gray, s I II ca cement -

Sandstone' & 1 lne grained, red lhematltlcl sandstone with shale lnterbeds grading downwards 
Grimsby 42 - 55 Shale to dominant shale with sandstone lnterbcds 

LOWER MEDINA Power Glen J4 - 46 Shale & I aml nated, 1 lss I le, sandy calcareous shale, with tine grained sandstone lnterbeds S 11 tstone 

Whirlpool 15 - 26 Sandstone fine to med. grelned, hard, cross bedded, gray to white, thin shaly partings, si I lc:a cement 
z 
<t 

med. bedded, low fissi I ity, random partings, hematltlc:, uniiorm, u Hudstone & 

~ UPPER Queen st on 700 - 1200 Shale 
laterally extensive, reddish brown, locally grayish green 
<reduced by groundwater>, extensively. fractured end Jointed. a 

0: 
0 

SOURCES: Fisher 11970) 

12 
FI sher I 19771 ~ Represents erosional unco•formlty figure Johnson 119154) 

STRATIGRAPHIC SUCCESSION 
Kl lgour 1196151 
Liberty 11971) NOTE: Thickness represents measured thicknessess In NI agara Area. IN NIAGARA FALLS VICINITY Richard 11966, 19751 Thickness is entire unit stratigraphic thickness since not exposed Sfouffer Monogt1ment Co. Zenger 119751 et Niagara falls 

·-· - . ---- ~~--- -2365 20/04/90-8 0 
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